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PHARMACEUTICAI. COMPOUNDS 

« 

Hiis invention relates to pyrazole-oontaining axyl- and heteroaxyUalkylamine 
compounds that inhibit or modulate the activity of protein kinase A (PKA) and 
5 protein kinase B (PKB), to tifcie use of flie compoxmds in the treatment or 

prophylaxis of disease states or conditions mediated by PKA and PKB, and to nove[ 
compounds having PKA and PKB inhibitory or modulating activity. Also provided 
arc pharmaceutical compositions containing the compoumis and novel chemical 
intmnediates. 

10 Background of the Inveniton 

Protein kinases constitute a large family of structurally related enzymes that are 
responsible for the control of a wide variety of signal transduction processes within 
the ceU (Hardie, Q. and Hanks, S. (1995) The Protein Kinase Facts Book J and U, 
Academic Press. San Diego, CA). The kinases may be categorized into families by 

15 Ih© substrates Uiey phosphoiylate (e.g., protein-tyrosine* protein-serine/threonine, 
lipids* etc.). Sequence motifs have been identified that generally correspond to each 
of these kinase femilies (e.g,. Hanks. S.K.. Hunter, T., EASES J., 9:576-596 (1995); 
Knighton, et aU Science, 253:407-414(1991); Hiles. etal. Cell. 70:419-429 
(1992); Kunz, etdl.^ Cell 73:585-596 (1993); Gaarcia-Bustos, et al.,EMBOJ., 

20 13:2352-2361 (1994)). 

Protein kinases may be chaiacterized by their regulation mechanisms. These 
mechanismB include, for example, autophosphorylation, transphosphoiylation by 
other kinases, protein-protein interactions, protein-lipid interaefions, and pirotain- 
polynucleotide interactions. An individual protein kinase may be regulated by more 
25 than oti© mechanism. 

Kinases regulate many different cell processes including, but not limited to, 
proliferation, dSlYerentiation, apoptosis, motility, transcription, translation and other 
signalling processes^ by adding phosphate groups to target proteins. These 
phosphorylation events act as molecular on/off switches that can modulate or 
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regulate tiae target protein biological function. Phosphorylation of target proteins 
UK icsspwJwcT a variety tu c;?nraceiiuiar signals (notmones, 

ii$urotmn$mftter$, growth and differentiation factors, etc.), cell cycle events, 
environmental or nutritional stresses, etc. The appropriate protein kinase functions 
5 m digimlling pathways to activate or inactivate (either directly or indirectly)^ for 
example, a metabolic enzyme, regidatory protein, receptor, cytoskeletal protein, ion 
channel or pump, or transcription factor. Uncontrolled signaHiiig due to defective 
control of protein phosphorylation has been implicated in a number of diseases, 
including^ for example^ iiiflammationj cancer, allergy/asthma* diseases and 
1 0 conditions of tlie immune system, diseases and conditions of the central nervous 
system, and angiogenesis. 

Apoptosis or programmed cell death is an Important physiological process \\duch 
removes cells no longer required by an organism. The process is important in early 
emfaryonic growth and development allowing the non-necrotic controlled 

1 5 breakdown, removal and recovery of cellular components. The removal of cells by 
apoptosis is also important in the maintenance of chromosomal and genomic 
integrity of growing cell populations. There are several known checkpoints m the 
cell growth cycle at which DNA damage and genomic integrity are care&lly 
monitored. The response to the detection of anomalies at such checkpoints is to 

20 arrest the growth of such cells and initiate repair processes. If the damage or 
anomalies cannot be repaired then apoptosis is initiated by the damaged cell in 
order to prevent the propagation of faults and errors. Cancerous cells consistently 
contain numerous mutations, errors or rearxaogements in their chromosomal DNA. 
It is widely believed that this occurs in part because the majority of tumours have a 

25 defect in one ox more of the processes responsible for initiation of the apOptotio 
process. Normal control mechrnifsms cannot kill the cancerous cells and the 
chromosomal or DNA coding errors continue to be propagated. As a consequm.ce 
restormg these pro-apoptotic signals or suppressing umegulated survival signals is 
an attractive means of treating cancer. 
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The ^goal transdaction pathway containing the enzymes pbosphatidylinositol 3- 
kinasc (PI3K), PDKl and P*^ amongst others, has long been known to mediate 
increased resistance to apoptosis or survival responses in many cells, Th^e is a 
substantial ain«»unt of data to indicate that this pathway is an important survival 

5 pathway used by many growth factors to si^press apoptosis. The enasyme PI3K is 
activatod by a range of growth and svirvival factors e.g. EOF, PDGF and through 
the generation of polyphosphatidylinositols* initiates the activation of the 
downstream signalling events inchiding the activity of the kinases PDKl and 
protein kinase B (PKB) also known as akt. PKB is a protein ser/thr kJuasa 

1 0 consisting of a kinase domain together with an N-terminal PH domain and C- 

teiminal regulatory domain. The enzyme PKB itself is phospborylated on Thr SOS 
by PDKl and on Ser 47S by an as yet unidentified kinase. Pull activation requires 
phosphorylation at both sites whilst association between PIPS and the PH domain is 
required for anchoring of the enayme to the cytoplasmic feoc of the lipid membrane 

15 providing optimal access to substrates. 

Activated PKB in turns phosphoiylates a range of substrates contributing to the 
overall survival response. WhUst we cannot be certain fbat we understand all of the 
fectors responsible for mediating ihc PKB dependent survival response, some 
important actions are believed to be phosphorylation and inactivation of tbe pro- 
20 apoptotic fector BAD and caspase 9, phosphoiylation of Forkhead transcription 

fectors e.g. FKHR leading to fhek exclusion from the nucleus, and activation of the 
NfkappaB pathway by phosphorylation of upstream kinases in the cascade. 

In addition to the anti-apoptotic and pro-survival actions of the PKB pathway, the 
enzyme also plays an unportant role in promoting cell ptoliferatioti. This action is 
25 agahi likely to be mediated via several actions, some of which are thought to be 
phosphorylation and mactivation of the cyclin dependent kinase inhibitor of 
p2iCipiWAFi^ phosphoiylation and activation of mTOR* a kinase controlling 

several aspects of cell growth. 

The phosphatase PTEN which dephosphorylates and inactivates polyphospbatidyl- 
30 inositols is a key tumour suppressor protein which normally acts to regulate tiie 
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PI3K/PK1B survival pathway. The signiiicance of the PI3K/PKB pathway in 

comiiion targets of mutation in human tumours, with mutations in this phosphatase 
having been found in --50% or more of melanomas (Ouldberg &t al 1997^ Cancer 
5 Research 57, 3660-3663) and advanced prostate cancers (Cairns et al 1997 Cancer 
Research 57, 4997) « These observations and others suggest that a wide raE^e of 
tumour types are dependent on the enhanced PKB activity for growth and survival 
and would respond therapeutically to appropriate jnhibitor$ of PKB. 

There are 3 closely related isoforms of PKB caJled alpha, beta and gammas which 
1 0 genetic studies suggest have distinct but overlapping functions. Evidence suggests 
that they can all independently play a role in cancer. For example PKB beta has 
been found to be over-expiessed or activated in 10 — 40% of ovarian and pancreatic 
cancers (Bellacosa et al 1995, Int. J. Cancer 64. 280 - 2S5; Ch^ug al 1996, PNAS 

93, 3636-364 1 ; Yuan et al 2000» Oncogene 19. 2324 - 2330). PKB alpha is 

■ *■ 

1 5 amplified in human gastric, prostate and breast cancer (Staal 1987, PNAS 84, S034 
- 5037; Sua et al 2001, Am. J. Pathol 1 59, 43 1 -437) and increased PKB gamma 
activity has been obsei*ved in steroid independent breast and prostate cell lines 
(Nakatani et al 1999, J* BioL Chcm. 274, 21528 - 21532)* 

Hie PKB pathway also functions in tlie growth and survival of normal tissues airf. 

20 may be regulated during normal physiology to control cell and tissue function. 
Thus disorders associated with undesirable proliferation and survival of normal 
cells and tis^^ues may also benefit therapeutically flx>in tceatm&nl AVith a PKB 
inhibitor. Examples of such disorders are disorders of immune cells associated with 
prolonged expansion and survival of cell population leading to a prolonged or up 

25 regulated immune respOns^e. For example, T and B lymphocyte response to cognate 
antigens or growth factors such as interferon gamma activates the PI3K/PKB 
pathway and is responsible for maiataink^ the survival of the antigen specific 
lymphocyte clones during the immune response. Under conditions in which 
lymphocytes and other immune cells are responding to inappropriate self or foreign 

30 antigens, or in which other abnonnalitles lead to prolonged activatioii^ the PKB 
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pathway contributes an important suf vival signal preventing the normal 
mscbaniaias by which the itninvme response is tsaminated via apoptosls of the 
activated cell poptdation. There is a considsrablc amount of evidence 
demonstrating fhs expansion of lymphocyte popiUations responding to self antigens 
5 in autoimmune conditions such as multiple sclerosis and aiibritis. Expansion of 
lymphocyte populations responding inappropriately to foreign antigens is a feature 
of another set of conditions such as allergic responses and astinna. In summary 
iTihibition of PKB could provide a beneficial treatment for immune disorders. 

Other examples of inappropriate expansion, growfli, proliferation, hyperplasia and 
10 survival of normal cells in which PKB may play a role include but are not limited t» 
attierosclerosis, cardiac myopathy and glomerulonephritis. 

In addition to floe role in cell growth and survival, the PKB pathway fonctions in the 
conttoi of glucose metabolism by insulin. Available evidence from mice deficient 
in the alpha and beta isoforms of PKB suggests that this action is mediated by the 
15 beta isoform. As a consequence, modulators of PKB activity may also find utility in 
diseases in which ihete is a dysfunction of glucose metabolism such as diabetes- 

cyclic AMP-dependant protein kinase <PKA) is a serineMneonine protem kinase 
that phosphotylates a wide range of substrates and is involved in the regulatiwi of 
many cellular processes including cell growth, ceU differentiation, ion-channel 
20 conductivity, gene transcription and synaptic release of neurotranamitfcers. In its 

inactive form, the PKA holoenzyme is a tcttamer comprising two reguiatoiy 

subunits and two catalytic subumta. 

PKA acts as a link between Q-protein mediated signal transduction evente and the 
cellular processes that tiiey regulate. Binding of a hormone ligand such as glucagon 
25 to a transmembrane receptor activates a receptor-coupled G-proteSn (GTP-binding 
and hydrolyzing protein). Upon activation, ti^e alpha subunit of the O protein 
dissociates and binds to and activates adenylate cyclase, which in turn converts 
ATP to cydic-AMP (eAMP). The cAMP feus produced tiien binds to the regulator] 
subunits of PKA leading to dissociation of the associated catalytic subunits. The 
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catalytic subunits of PKA, which are inactive when associated with the regulatOliy 
sublimits, become active upon dissociation and take part in the phosphoryiation of 
other regulatory protejn$. 

For example, the catalytic sub-unit of PKA phospliotylates the kinase 
5 PhosphorylasG Kinase which is involved in the phosphorylation of Phosphoiylase, 
the enzyme responsible for breaking down glycogen to release glncose. PKA is 
also involved in the jegulation of glucose levels by phosphorylatiag and 
deactivating glycogen synthase. Thus^ PKA may be useliil in the treatment Or 
maiiagement of diseases in which there is a dysfunction of glucose metabolism such 
10 as diabetes. 

PKA has also been established as an acute mhifaitor of T cell activation. Anndahl 
al have investigated the possible role of PKA type I in HlV-induced T cell 
dysfunction C£3i the basis tlmt T cells from HIV-infected patients have increased 
levels of c AMP and are more sensitive to inhibition by oAMP analogue than are 

15 normal T cells. From their studies, they concluded that incr^^ed activation of PKA 
type I may contribute to progressive T cell dysfunction in HIV infection and that 
PBCA type I may therefore be a potential target for immunomodulating therapy 
AandaM, E, M,* Aulcrust. P,> Skilhegg, B. S., Muiler, F,, Frsland* S. S., Hansson. 
v., Tasken» K. Proicm kinase A type latitagonisi restores immmie responses ofT 

20 cells Jrom HlV-inM^ed patients. FASEB J, 1 2, 855-862 (1 998). 

Because of the diversity and importance of PKA as a messenger in cell regulation, 
abnormal responses of cAMP leads to a variety of human diseases derived from 
thiS:, such as irregular cell growth and proliferation (Stratakis, C.A.; Cho-Chung, 
Y,S,; Protein Kinase A and himiati diseases. li-ends Endrocri, Metab. 2002> 13, 50- 
25 52). Over-expression of PKA has bem observed in a variety of human oancet cells 
including those from ovarian, breast and colon patients- Inhibition of PKA would 
therefore be m approach to treatment of cancer (Li^ Q,; Zhu, G-l>.; Current I'opics 
m Medicinal Chemistry, 2002. 2, 939-971). 
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For a review of the role of PKA in human disease, see for example. Protein Kinase 
A and Human Disease, Edited by Constantine A, Stratdkis, Annals of the New York 
Academy of Sciences, Volume 968, 2002, ISBN 1-57331-412-9. 

Several classes of coraponnds have been disclosed as having PKA and PKB 
5 inhibitory activity. 

For example, a class of isoquinoUnyl-isulphonamido-diamines haviiig PKB 
uihibitoiy activity is disclosed in WO 01/91754 (Ylsswn). 

Summary o f <hft Inv&naoB. 

The invention provides compounds that have protein kinase A (PKA) and protein B 
1 0 (PJCB) inhibiting or modulating activity, and wWoh it is envisaged wiU be useful in 
preventing or Seating disease states or conditions mediated by PKA or PKB. 

Accordingly, m one aspect, the invention provides novel compoundis of the formula 
(I) as defined herein. 

The invention also provides a compound of the formula (I) as defined herein for use 
15 in the prophylaxis or treatment of a disease state or condition mediated by proteui 
kinase A or protein kinase B. 

The invention also provides the use of a compound of the formula Q as defined 
herein for the manufacture of a medicament fbr the prophylaxis or treatment of a 
disease state or condition mediated by protein kinase A or piotein kinase B. 

20 In a further aspect, the invention provides a method for the prophylaxis or treatment 
of a disease state or condition mediated by protein kinase A or protein kinase B, 
which method comprises admmistering to a subject in need thereof a compound of 
the formula (I) as defined herein. 

The invention further provides a method for treating a disease or conditiott 
25 comprising or arising from ahnpimal cell growth in a mammal, the method 

comprising administering to the mammal a compound of the formula (I) as defined 
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10 



IS 



herein in m amount effective to inhibit protein kinase A or pmtein kinase B 



In another aspect* the invention provides a method of itjhibiting protein kinase A or 
pnDteift kinase B» which method comprises contacting the kinas^^ with a kinase- 
inhibiting compound of the formula (I) as defined hereinr 

The invention farther provides a method of modulating a cellular process; (for 
example cell division) by inhibiting the activity of a protein kinase A or a protein 
kinase B using a compound of the formula (T) as defined hor^iti. 

The invention also provides the use of a compound of the formula (I) as defined 
herein for the manufacture of a medicament for the prophylaxis or treatment of a 
disease state or condition arisii^ from abnormal cell growth. 

The invention also provides a method for treating a disease or condition comprising 
or arising from abnormal cell growth in a mammal, which method comprises 
administering to the mai^mal a compound of the formula (I) as defined herein in an 
amount effective in inhibiting abnormal cell growth. 

In a further aspect, the itivention provides a pharmaceutioal composition comprising 
a novel compound of the formula (I) as herembeflcn» defined and a 
pharmaceuticaily accq^table carrier. 

The invention also provides compounds of the formula (I) for use in medicine. 
The compounds of ihe invention are represented by the general formula (J)i 



acxivLiy. 
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wherein A is a saturated hydrocarbon linker group containing from 1 to 7 carbon 
atom^a t]?e linker group having a maximum chain length of 5 atoms extending 
between and NR^R^ and a maximum chain length of 4 atoms extending between 
E and NR^R^j ivhereia one of the carbon atoms in the linker group may optionally 
5 be replaced by an oxygen or nitrogen atom; and whex^in the carbon atoms of the 
linker groivp A may optionally bear one or more substltuents selected :from fluorine 
and hydroxy^ provided tha^ the hydroxy group is not located at a carbon atom a 
with respect to the NR'^R^ group; 

E is a monocyclic or bicyclic carbocyclic or heterocyclic group; 
10 rMs an aryl or heteroaryl group; 

R^ anid R^ are independently selected from hydrogen. Cm hydrocarbyl and 

CMacyl; 

or and R^ together with the nitrogen atom to which they are attached 
fonn a saturated monocyclic heterocyclic group having 4-7 ring memhcars and 
IS optionally containing a second heteix)atoin ring member selected from O and N; 

or one of and R^ together with the nitrogen atom to which they are 
attached and one or more atoms firom the linker group A fonn a saturated 
monocyclic heterocyclic group having 4-7 ring members and optionally containing 
a second heteroatom ring member selected firom O and N; 
20 or NR^R^ and the carbon atom of linker group A to which it is attached 

together form a cyano group; 

R* is selected from hydrogen, halogen, C1-3 saturated hydiooarbyl, cyano, 

and CF%i and 

is selected fi^om selected from hydrogen^ halogen, Cus saturated 
25 hydrocarbyl, cyano, CONlfc, NH2, NHCOR'^ or NHCONIIR^ 

R^ is phenyl or benzyl each optionally substituted by one or sub^tituents 
selected from halogen, hydroxy* trifluoromethyl, cyano, nitro, carboxy» amino, 
mono- or di-Ci.4 hydtocarbylamino; a group R^-R^ wherein R^ iiS a bond, O, CO, 
X^C(X^), C(X^)X^ X^C(X^)X\ SO, NR% SOaNR^ or NR^SQ2; and R^ is 
30 selected from hydrogen, heterocyclic groups having from 3 to 12 ring members, and 
a hydrocarbyl group optionally substituted by one or more substituents selected 
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firom hydroxy, oxo, halogen^ cyanOj, nitro^ carboxy, amino, mono- ox di-Ci,4 

members and wherein one or more carbon atoms of the Ci*^ hydroC^byl group may 
optionally be replaced by O, S, SO, SO2, NR", X^CCX^). C(X^)X' or X^C(X^)X^; 
S 15 selected £rom hydrogen and C1.4 hydrocarbyU and 

X^ is O, S or MR*' and X^ is =0, '^S or -NR^ 

General Pr&ferenoes and Definitions 

The following general preferences and definitions shall apply to each of the 
moieties A, E and to R^ and R^ and any sub-definition, sub-group or embodiment 
1 0 thereof, unless the context indicates otherwise. 

References to **caxbooyclic'* and "heterocyclio" groups as used herein shall, unless 
the context indicates otherwise. Include both aromatic and non-^arctnatic ring 
systems. In general, such groups may be monocyclic or bicyclic and may contain, 
fiwr example, 3 to 12 ting members, more usually 5 to 10 ring members. Examples 
15 of monocyclic groups an5 groups containing 3, 4, 5, 6* 7^ and 8 ring members, more 
usually 3 to 7, and preferably 5 or 6 ring members- Examples of bicyclic groups are 
those containing 85 9^ 10» 1 1 and 12 ring members, and more usually 9 or 10 ring 
members. 

The carbocyclio or heterocyclic groups can be aryl or heteroaxyl groups having 
from 5 to 12 ring members, more u$iially from 5 to 10 ring members. The term 
"aryl" as used herein refers to a carbocyclio group having aromatic character and 
the term ^''heteroaryr' is used herein to deTtote a heterocyclic group having aromatic 
character- The terms "aryl** and "heteroaryl" embrace polycydic (e.g. bicyclic) ring 
systems wherein one or more rings are non-aromatic, provided that at least one ring 
is aromatic. In such polycyclic systems, the groiip may be attached by the aromatic 
ring, or by a non-airomatic rii^. The aryl or heteroaryl groups can be monocyclic or 
bicyclic groups and can be unsubstitutad or substituted vvHh one or more 
stibstituents, for example one Or mote groups R^° as defined herein. 



20 



25 
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The terni non-aromatic group embraces unsaturated ring systems without aromatic 
character, partKally saturated and fully saturated carbocyclic and heterocyclic rii^ 
systems. The terms "unsaturated" and "partially saturated" refer to rings wherein 
the ring structiire(s) contains atoms sharfaig more than one valence bond le. the ring 
S contains at least one multiple bond e.g. a C-C, CfeC or N-C bond. The tenn "fully 
saturated" nsfers to rings where there are no multiple bonds between ring atoms. 
Saturated carbocyclic groups include cycloalkyl groups as defined below. Partially 
saturated carbocyclic groups include cycloalkenyl groups as defined below, for 
example cyclopentenyU cycloheptenyl and cyclooctenyl. 

10 Examples of hsteroaryl groups are monocyclic and bioyclic groups containing from 
five to twelve ring members, and more usually from five to ten ring members. Tlie 
heteroaiyl group can be, for example, a five membered or six membered 
monocycUc ring or a bicyclic stnictoro formed from fiised five and six membered 
.rings or two fused six membered rings. Each ring may contain up to about four 

1 5 hetfltoatoms typically selected from nitrogen, sulphur and ojjygen. Typically the 
heteroaryl ring will contain up to 3 heteroatoms, more usually up to 2. for example 
a single hateroatom. In one embodiment, the heteroaryl ring contains at least one 
ring nitrogen atom. The nitrogen atoms in ihs heteroaryl rings can be basic, as in 
the case of an imidazole or pyridine, or essentially non-basic as inthe case of an 

20 indole or pyrrole nitrogen. In general the number of basic nitrogen atoms present m 
the heteroaryl group, including any amino group substituents of the ring, will be 
less than five. 

Examples of heteroaiyl groups include but axe not limited to pyridine, pyrrole, 
furan, fhiophens. imidazole, f^nazan, oxazole, oxadiazolc, oxatriazole, isoxazole, 

25 thiazole, isothiazole, pyrazole, pyrazine, pyridazine, pyrimidine. triazine, Hiazole, 
tetfazok, quinoline, isoquinoUno, benzfiirau. benzthiopbene* chroman, 
Ihiochroman, benzimidassole, benzsoxazole, benzisoxazole. benziMaaole, 
ben^isothiazok, isobenzofuraa. indole, isoindole, indolizine, indoltae, isoindoline. 
purine (e-g., adenine, guani™). indazole, benzodioxole, chfomene, isochmmens. 

30 chroman, isochroman, benzodioxan, quinolizine. benzoxazine, benzodiazme. 
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pyxidopyridine, pyrazolopyridine, qmnoxaline, quinazotine, cinnoline, phthalarine, 

Examples of polycyclic aryl and heteioaryl groups containing an aromatic ring 
a non-aromatic ring include tetraliydronaphthalene, tetrahydroisoquinoline, 
5 tetrahydroquinoline, dibydrobenzthi&n6» dihydrobenxfuraa, 2,3-dihydro- 

benzo[l,4]dioxine, ben2:o[I,3]dioxole, 4,5A7«t0trahydrob€nzofaran, indoline and 
indane groups. 

Examples of carbocyclic aryl groups include phenyl, naphfliyl, indenyi, and 
tetrafaydronaphthyl groiips. 

10 ETLampks of non-aromatic heterocyclic groijps are groups having ftom 3 to 12 ring 
members, more usually 5 to 10 ring members. Such gioups can be monocyclic or 
bicyclic, for example, and typically have from 1 to 5 heteioatom ring members 
(more usually 1» 2, 3 or 4 hct^rpatom ring members), usually selected from 
nitrogen, oxygen and sulphur, Tihe lieterocylic groups can contain, for example, 

1 5 cyclic ether moieties (e.g as in tetrahydrofuran and dioxane), cyclic thioether 

moieties (e*g. as in tetrahydrothiophene and dilhianeX cyclic amine moieties (e-g, as 
in pyrrolidine), cyclic sulphones (e,g, as in sulfolane and sulfolene)), cyclic 
suLphoxides, cyclic sulphonamides and combinations thereof (e.g, tfaiomorpholine). 

Particular examples include morpholine^ piperidine (e.g. 1-piperldinyl, 2- 
20 piperidinyl 3-piperidinyl and 4-piperidinyl)* piperidone, pyrrolidine (e.g, 1- 

pyrrolidinyl, 2-pyrTolidinyl and 3-pyirolidinyl)» pyrrolidone, pyran (2H-pyran or 
4H-pyran), dihydrolhiophene, dihydropyrm, dihydrofinan, dihydrothiazole^ 
tetrahydrofiiran, tetrahydrothiophene, dioxane, tetrBhydropyran (e.g. 4-tetrabydro 
pyranyl), imidazoline, imidarolidinone, O?£a2;ojirt05 Outooline^ 2-pyrtoOline, 
25 pyrazolidine, piperazone, piperazine. and N-alkyl piperazines such as N-methyl 
piperazine. In genera!* preferred non-aromatic heterocyclic groups include 
piperidine, pyrrolidine. morpboHne, piperazine and N-alkyl piperazines. 
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Examples of non-aromatic carbocyclk groups include cycloalkane gix?ups such as 
cycIoheKyl and cyclopentyi^ cycloalkcnyl groups $woh as cyclopent^^nyl, 
cyclohexenyi, cycloheptenyl and cyclooctenyl, as well as cyclohexadienyl. 
cyclooctatetraenc^ tetrahydronaphthenyl and decalinyl. 

5 Where raference is made herein to carbocyclic and heterocyclic gcoiips, the 
carbocyclic or heterocyclic ring can, unless the context indicates otherwise, be 
unsubstituted or substituted by one or mOre substituent groups R}^ selected from 
halogen, hydroxy, trifluoromethyl, cyano, nitro, carboxy, amino^ mono- or di-C^ 
hydrocaibylamino, carbocyclic and heterocyclic groups having &om 3 to 12 ring 

1 0 members; a group R^-R^ wherein is a bond^ Op CO, x' C(X^), CO^)X\ 
X^C(X^)X". S, SO, SOz, NSi\ SOiNR' oi NR^SOzS and R^ is selected from 
hydrogen> carbocyclic and heterocyclic groups having ftom 3 to 12 ring members, 
and a hydrocarbyl group optionally substituted by one or more substituents 
selected from hydroxy, 0x0, halogen, cyano* nitro, carboxy, amino, mono- or di- 

15 Cm hy drocarbylamino, carbocyclic and heterocyclic groups having fix>m 3 to 1 2 
ling members and wherein one or more carbon atoms of the Ci^ hydrocarbyl group 
may optionally be replaced by O. S, SO, SO2, NR% X^CCX^), CCX2)X^ or 
X^C(X^)X^ 

R° is selected from hydrogen and Ci-* hydrocarbyl; and 
20 X Ms O, S or NR^ and X^ is =0, -S or =NR^ 

Where the substituent group R*^ comprises or includes a carbocyclic or heterocyclic 
group, the said carbocyclic or heterocyclic group may be unsubstituted or may itself 
be substituted with one or more further substituent groups R^*^. In one sub-group of 
compound$ of the formula Q), such further sabstituent groups R*^ may include 
25 carbocyclic or heterocyclic groups, which are typically not themselves further 

substituted, in another sub-group of compounds of the formula (I), the said further 
substituents do not include carbocyclic or heterocyclic groups but are olherwise 
selected from the groups listed above in the definition of R^*^. 

Where the carbocyclic and heterocyclic groups have a pair of substituents on 
30 adjacent ring atoms, the two substituents may be linked so as to form a cyclic 
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group* For example, an adjacesit pair of substituents on adjacent carbon atoms of a 

groups to fonn <i fiwJed oxa-, dioxa-, aza-, diaza- or oxa-oza-cycloalkyl group* 
Examples of such linked substituent gtoxips include: 







x> 


H 


X Xf 


H 



5 Examples of halogen substihients include fluorine, chlorine^ bromine and iodine. 
Fhiorine and chlorine are particularly prefbxred* 

Iti Che definition of the compounds of the formula (I) sbove and as used hcrciDafter^ 
the term ^^hydrocarbyF^ is a generic term encompa.Hsing aliphatic^ alicyclic and 
aromatic groups having an ali-carbou backbone, except where otherwise stated. In 

10 certain cases^ as defined herein, one or more of the carbon atoms making up the 
carbon backbone may be replaced by a specified atom or groiq> of atoms. 
Examples of hydrocarbyl groups include ^T&yU cydoalkyU cydoalkenylt 
carbocyclic aryl, alkenyl, alkynyl, cycloalkylalkyl^ cycloaikenylalkyl, and 
carbocyclic aralkyl^ aralkenyl and aralkynyl groups. Suoh giTOups ean b^ 

IS imsubstituted or, where stated^, can be substituted by one or more substituents as 

defmed herein. The examples and preferences expressed below apply to each <rf the 
hydrocarbyl subalituent groups or hydrooarbyl-comaining substituent groups 
referred to in the various definitions of substituents for compounds of the formula 
(I) miless the context indicates otherwise. 

20 Generally by way of example^, the hydrocarbyl groups can have up to eight carbon 
atoms, unless the context requires otherwise. Within the sub-set of hydrocarbyl 
groups having 1 to S carbon atoms, particu].ar examples are Ci.6 hydrocarbyl 
groups, such as C1-4 hydrocarbyl groups (e.g. C1.3 hydrocarbyl groups or Ci^ 
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hydrooarbyi groups), specific ssxamples being any individual value or combination 
of values selected from Ci, Ca, C3, C4. C5. Cfo C7 and Cs hydrocarbyl groups. 

The term "alkyl" covers both straight chain and branched chain a]ky! groups. 
Examples of alkyl groups include meOiyU ethyl, propyl, isopropyl, n-butyl, isobu^yl. 
5 tert-butyl, n-pentyl, 2-pentyl. 3-pentyl, 2-methyl butyl, 3^elhyl butyl, and n-hexyl 
and its isomers. Within the sub-set of aUcyl groups having 1 to 8 carbon atoms, 
particulax exampleB aie Cj-i alltyl groups, such as Cm alkyl groups (e.g. C1.5 alkyl 
groups or Ci^a alkyl groups). 

Examples of cycloalkyl grtn^is are those derived from cyclopropane, cyclobutane. 
10 oyolopentane, cyclohexane and oycloheptane. Within the sub-set of cycloalkyl 
groups the cycloalkyl gioi^ wiU have from 3 to S carbon atoms, particular 
examples being C3-6 cycloalkyl groups. 

Examples of alkenyl gittups include, but axe not limited to, ethenyl (vinyl), 1- 
propenyL 2-propenyl (allyl). isopropenyl, butenyl, buta-1.4-dienyl. pentenyl, and 
1 5 hexenyl. Within the sub-set of alkenyl groups the alkenyl group will hawe 2 to 8 
carbon atoms, particular examples being C2* alkenyl groups, such as Cm alkenyl 

groups. 

Examples of cycloalkenyl groups include, but are not limited to, cyclopsropenyl. 
cyclobutenyl, cydopentenyl, cyclopentadieoyl and cyclohexenyl. Within the sub- 
20 iset of cycloalkenyl groups the cycloalkenyl groups have from 3 to S carbon atoms, 
and particular example are C3-S cycloalkenyl groups. 

Examples of alkynyl groups include, but are not limited to, eihynyl and 2-propynyl 
(propargyl) groups. Within the sub^set of alkynyl giw^s having 2 to S carbon 
atoms, particular examples are alkynyl groups, such as alkynyl groups. 

25 Examples of carbocyclic aryl groups include substituted and unsubstituted phenyl, 
naphthyl, indane and indene groups. 
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Examples of cycloalkylalkyl, cycloalkenylalkyl^ carbocycKc aralkyl, aralkenyl and 
araikyuyi groups include phenetiori, benxyi, siyryh phenyiethynyl, 
cyclohexylmethyl, cyclopentylmethyl* cyclobutylmethyl, cyclopTdpylmethyl and 
cyclopentenylmefhyl groups. 

5 When present, a hydrocarbyl group can be optionally substituted by oiie ot mere 
substituents selected fiom hydroxy, oko, alkoxy, carbojcy, halogen^ cyano, nitro, 
amjjtio, t&osio- or kydrocarbyiamino, and monocyclic or bicyclic carbocyclic 

atud heterocyclic groups having from 3 to 12 (typically 3 to 10 and mare usually 5 
to 10) ring members. Preferred substituents include halogen such as fluorine, 
10 Thus, for example^ tb& substituted hydrocarbyl groiip can be a partially ftuorinated 
or perfluorinated group such, as cUfluoromefhyl or trifluoroxnethyL Tn one 
embodiment preferred substituents include monocyclic carbocyclic and heterocyclic 
groups having 3-7 ring members- 

One or more carbon atoms of a hydrocarbyl grou^ may optionally be replaced by 
IS S, SO, SO2, NR^ X^C(X^), C(X^)X^ or X*C(X2)X' wherein X^ and are as 

hereinbefore defined. For example, 1, 2, 3 or 4 carbon atoms of the hydrocarbyl 
group may be replaced by one of the atoms or groups listed^ and the replacing 
atoms or groups may be the same or different Examples of groups in which a 
carbon atom of the hydrocarbyl group has been replaced by a replacement atom or 
20 group as de&ied above include ethers and thioeiliers (C replaced by O or S)» 
amides, esters, thioamides and thioesters (C replaced by X^C(X^) or C(X^)X^X 
sulphones and sulpboxidcs (C replaced by SO or SO2) and amines (C replaced by 
NR^)- 

Where an amino group has two hydrocarbyl substituents^ lliey may, together with 
25 the nitrogen atom to which they are attached, and optionally with anotlier 

heteroatqm such as nitrogen, sulphur^ or oxygen, link to form a ring structure of 4 to 
7 ring members. 

The defmition «R*-R^* as used herein, either with regard to $ubstitucnts present on 
a carbocyclic or heterocyclic moiety, or with regard to other substituents present at 
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other locations on the compomds of Ihe formula (!)» includes inter alia compounds 
whfiieia B." is selected ftora a bond, O, CO, 0C(0)» SC(0), NR^C(0), OC(S), 
SC(S), NR-^CCS), OCCNR"), SCCNR*), Nfl'C(NR'), C(0)0, C(0)S, C(0)NR^ 
C(S)0, C(S)S. C(S) NR% C<NR'')0, C(NR*)S, CCNR'ONR", 0C(0)0, SC(0)0, 
5 NR^C(0)0, OC(S)0, SC{S)0, NR-'CCSp. OCCNr)0, SCCNR^'p. NR'C(NR')0, 
OC<0)S, SC(0)S, NR.''C(0)S, OC(S)S, SC(S)S, NR'*CCS)S, CX;(NIR'')S, SC(NR*=)S, 
m'COir)S, OC(0)NR% SC(0)NR', NR"C(0) NR°, OC(S)NR", SCCS) NR^ 
NR*C(S)NR\ OCCNR'^NRS SCCNR'')^MR^ NR'^CCNR'NR', S, SO, SOl.NR^ 
SQiNR* and NR^SOa wherein R" is as hereinbefore defined. 

10 The moiety R^'can be hydrogen or it can be a group selected fiom carbocyclic and 
heterocyclic groups having (nrm 3 to 12 ring members (typically 3 to 10 and more 
usually ftom 5 to 10). and a Ci,» hydrocarbyl group optionaUy substituted as 
hei«inbefore defined. Examples of hydrocarbyl, carbocyclic and heterocyclic 
groups are as set out above- 

15 Specific EmboHiments of a n d Preferences for A, R' to R^ and R^ 

In tbrmula (I), A is a saturated hydrocarbon linker group containing fiam 1 to 7 
cartoon atoms, the linker groiq) having a maxunura chain length of 5 atoms 
extending between R' and NR^R^ and a maximum chain leiigtii of 4 atoms 
extending between E and NR='R^ The term "maximum chain length" refers to the 
20 number of atoms lyiBg directly between the two moiatie$ in question, and does not 
take into account any branching in the chain or any hydrogen atoms that may be 
present. For example, in the structuce A shown below: 



CH3 CH3 r2 
R^— CH-CH-CH— N 

E ^ (A) 



the chain length between r' and NRV is 3 atoms whereas the chain length 
2 S between E and NR^R^ is 2 atoms. 
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In general it is presently preferred that the linker group has a maximum chain length 
of 3 atoms (more preferafaiy i or 2 atoms, and moiS* pro&rs&Ay 2 atoms) extending 
b^eea and NR^Rl 

It is preferred that the linker group has a maximum <Mm length of 3 atoms 
5 extending between E and NR^r'. 

In one particularly preferred group of compounds^ the linker group has a chain 
length of 2 or 3 sAoms extending between R^ and NR^R^ and a chain length of 2 or 3 
atoms extending between E and NR^R^, 

One of the carbon atoms in the linker group may optionally be replaced by an 
3 0 oxygen or nitrogen atom, with nitrogen currently being preferred- When present, 
the nitrogen atom preferably is linked directly to the group Er 

When a nitrogen atom or oxygen atom are present^ it is prefen^ed that the nitrogen 
or oxygen atom and the NR^R^ group are spaced ^part by at least two intervening 
carbon atoms. 

15 In one pardcular group of compounds within formula the linker atom linked 
dir^tly to the group E is a carbon atom and the linker group A has an ail-carbon 
skeleton. 

The carbon atoms of the linker group A may optionally bear one or more 
substituents selected from fluorine and hydroxy, provided that the hydroxy group is 
20 not located at a carbon atom a with respect to the NR^R^ group. Typically, the 
hydroxy group, if present* is located at a position p with respect to the NR^R^ 
group. In general, no more than one hydroxy group will be present. Where fluorine 
atoms are present, they may be present in a difluoromethylene or trifluoroniethy! 
group^ for example. 

23 In one embodiment of the invention, no fluorine atoms are present in the linkw 
group A. 
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In another embodiment of the invention, no hydroxy groups are present in the link^ 
group A- 

In one group of compounds of the formula (I) neither hydro^ty groups ixox fluorine 
atoms are present in the linker group A. i.e. the linker group A is unsubstituted. 

S In order to modify the suscBptibility of the compounds to metabolic degradation in 
vivo^ the linker group A can Irnve a branched configuration at the carbon atom 

2 3 

attached to the NR^R^ group. For example, the carbon atom attached to the NR R 
group can be attached to a pair of g&m-iim^thyl groups. 

In one particular group of compounds of the formula (I), the portion R -A-NR R of 
10 the compoiind is represented by th.e formula R -CG)t-(CH2)ni-X-(CH2)„-(CR. R )p- 
NR^R^ whofwn G is NH, NMe or O; X is attached to the group E and is selected 
from (CH2)j-CH, (CHaJj-N and (NH)j-CH; . j is 0 or t. Is is 0 or U m is 0 or 1, n is 0, 
1, 2, or 3 and p b 0 CMT 1, the sum of j, fc, m. n and p does not exceed 4; and R* 
and R' are the same or different and are selected ftom mediyl and ethyl* or CRV 
1 5 forms a cyclopropyl groop. 

A prefeired group CR*R'' is C(CH3)2. 
Preferably X is (CH2)j-CH. 

In one preferred configuration, k is 0,m is 0 or l,n is 0. 1,2or3andpis0. 

In another preferred oonflgtttation,kkO,m is 0 or 1,^ or2andpis 1. 

20 In enodier configuration. X is (CHaVCH. k is 1 , m is 0, n is 0, 1 ,2 or 3 and p is 0. 

In another prefeirod configuration, X is (CH2)j-CH, k is I. m is 0, n is 0» 1 or 2 and 
p is 1. 

Particular examples of the linker group A, together with their points of attachment 
to the gioi^ R', E and m?R\ are shown in Table 1 below. 

?033OB 



!m9m^z3iiim&iMi mil 



23-DEC-2003 12X13 FROM M R HUTCHINS & CO TO 01G33B14444 P.24x'70 




20 



E A 1 

Al 


R^.-^ ^R^ 

T ? 

E 

A2 


B'*^ ^-s^.^ ^pLi*^ 

E 

A3 


Me, Me 
E R ^4 


Me Me 
E R ^5 


R\^N^p^3 

Ad 


E R' A7 


OH 

^ AS 


^ A9 



Currendy preferred groups include AU A2 and A3. 



In formula. (!), E is a monocyclic or bi cyclic carbocyclic or hetcrocycUc group and 
can be selected fi-om the gro\:Q>s set out above in ths section headed Oenenil 
Preferences and Definitions. Preferably E is a monocyclic group. 

5 Particular examples of monocyclic groups include ijionocyclic aryl and heteroaryl 
groups such as phenyl^ thiophene, furan^ pyrimidine and pyridine, phenyl being 
presently preferred. 

Examples of non-ammatic monocyclic gix>ups include cycloalkanea such as 
cylcohexane and cyclopezitajie, and mtrogen-containing rings such as pipera2.ine 
1 0 and piperazone. 

It is preferred that the group A and the pyrazole group are attached to the group B in 
a meta or para relative orientation; i.e. A and the pyrazole group are not attached to 
adjacent ring members of the gfonp E- Examples of groups such groups E incUidq 
1,4-phenylenep 1 ,3-phenylene, 2,5-pyfidylene and 2,4-pyridylene., 1 j4-piperazinyl3 
15 and 1,4-piperazouyh 
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The groups E can be umubstituted or can have up to 4 substituents R« which may 
be selected from Ihe group B}' as hetBinbefore defmsd. l^re typically however, the 
substituents R** ate selected from hydroxy, oxo (wheix E is non-aromatic), chlorine, 
bromine, tiinuoromettxyt, cyano. Ci-* hydrocarbyloxy and Cm hydrocarbyl 
optionally substituted by C1.2 alfcoxy or hydroxy. 

Preferably there are 0-3 substituents, more preferably Q-2 substituents, for example 
0 or 1 substituent. The group E is preferably unsnbstitituted. 

One sub-group of compounds of the formula (1) has Uie general formula (H): 




10 wherein the group A is attached to the iweM or para position of the benzene ring, q 
is 0-4 and is a siibstituem group as hereinbefore defined. In formula (11). q is 
preferably 0, 1 or 2, more preferably 0 or 1 and most preferably 0. 

The group is an aryl or heteroaryl group and may be selected fiom the list of 
such groups set out in the section headed General Preferences and Definitions. 
1 5 Examples of such groups include phenyl, uaphthyU thienyl, fiiran, pyrimidine and 
pyridine, with phenyl being presently preferred. 

The group can be unsubstituted or substituted by up to 5 substituents, and 
examples of substituents ^ those listed in g^cup R'' above, Pr.f^ substituents 
include hydroxy, acyloxy, fluorine, chlorine, bromine, trifluoromethyl, cyano, 
20 C.^ hydrocarbyloxy and Cm hydrooarbyl optionally substituted by C,.^ alkoxy or 
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hydroxy. Although up to 5 substituents may be present, more typically there are 0, 
i J 2^ 3 or 4 substituents^ preferably Oj^ 1» 2 or 3^ and more preferably 0, 1 or 2. 

In one embodiment, the group can have one or two substituents selected from 
fluorine, cMormej» trifluoromelliyl, methyl and methoxy. When is a phenyl 
S group, particular examples of substituent combinations include mono-cblorophenyl 
and diehbropjbeny]. 

In formula Q), is selected from hydrogen^ halogen, Cu$ saturated hydrocarbyl^^ 
cyano and CF3. Preferred values for include hydrogen and methyl. 

In formula (I), is selected from selected from hydrogen, halogcnji Cj.s saturated 
10 hydrocarbyl, cyano, CONH2, CF3, NH^, NHCOR^ and NHCONHR^ where R^ is 
optionally substituted phenyl or benzyL 

More preferably, is selected from selected fi.x>m hydrogen, halogen, Ci-s 
saturated hydrocaxbyl, Cyano, CF%, NH2, NHCOR^ and NHCONHR' where is 
optionally substituted- phenyl or benzyl. 

1 5 Particular examples of the moiety include hydrogen, fluorine, clilorine> bromine^ 
methyl, ethyl, hydroxycthyL methoxynlcthyl, cyatio, CFa, NHa, NHCOR^' and 
NHCONHR** where R^^ is phenyl or benzyl optionally substituted by hydroxy, Ci.4 
acyioxy, fluorine, chlorine, bromine, trifluoromethyL cyano, Ci^ hydrocarbyloxy 
and hydrocarbyl optionally substituted by alkoxy or hydroxy, 

20 For the avoidance of doubt, it is to be understood that each general and specific 
preference, embodiment and example of the groups A} may be combined with each 
general and specific preference, embodiment and example of the groups R"^ and/or 
R^ and/or R^ and/or R^ and/or R^ and that all such combinations are embraced by 
this applicationr 

2S The various functional groups and substituents making up the compounds of the 
formula (1) are typically chosen such that the molecular weight of the compound of 
the formula (I) does not exceed 1000. More usually, the molecular weight of the 
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compound will be less than 750. for ex«anpk less than 700, or l$ss than 650, Of less 
than 600, or less than 550, More preferably, the molecular weight is less than 525 
and, for example* is 500 or less. 

Particular compoimds of the invention are as illustrated in the examples below. 

5 Many compounds of the formula (I) can exist in the form of salts, for example acid 
addition salts or, in certain cases salts of organic and inorganic bases SUOh as 
carboxylate, sutphonate and phosphate salts. All such salts are wiihin the scope of 
this invention, and references to compounds of the formula (J) include the salt 
forms of die compounds. 

1 0 Acid addition salts may be formed with a wide variety of acids, both inorganic and 
organic. Examples of acid addition salts include salts formed vnlh. hydrochloric, 
hycJiiodio, phosphoric, nitric, sulphuric, citric, lactic, succhiic, maleic, malic, 
isethionic, ftimaric. benzenasulphonic, toluenesulphonio, methanesulphonic, 
ethanesulpJionic, naphthalenesulphonic. valeric, acetic, propanoic, butanoic. 

15 malonic, glucuronic and lacloWonic adds. 

If the comporaid is anionic, or has a functional group which may be anionic (e.g., 
-COOH may be -COO"), then a salt may be formed with a suitable cation. 
Examples of suitable inorganic cations include, but axe not limited to, alkali metal 
ions such as tiit and K*. alkaline earth cations such as Ca^* and Mg^"^, and other 

20 cations such as Al'"". Examples of suitable organic cations include, hut are not 
limited to, ammonium ion Ci.c., NH*^ and substituted ammonium ions (©.g., 
NH3R*, NHzRz. NHRj", NR4'*'). Examples of some suitable substituted ammonium 
ions are those derived from: ethylamine, diethylamine, dicyclohexylamme, 
trielbylamine, butyiamine, ethylencdiamine, ethanolamine, dielbanDlamine, 

25 piperazine, benzylamine, phenylbenzylamine, choline, meglumme, and 

tromcthamine, as well as amino acids, such as lysine and arginiiae. An example of a 
common quaternary ammonium ion is NCCHs)*"^, 
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Where the compounds of Ihe formula (I) contain an amine fbncticn, these may foim 
quatefnary ammomum salts, tot ^^xampie by reaction with an alkylating agent 
according to m^^thods weU known to the skilled person* Such quaternary 
ammonium compounds aw vdthin the scope of formula (1). 

5 Compoxuids of ttw^ formula (I) eontaimng an amine function may also form N- 
oxides, A reference herein to a eompoxmd of the formula (I) that contains an amine 

function also includes the N»oxide. 

Where a compound contains several amine ftinctions» one or more than one 
nitrogen atom may be oxidised to form an N-oxide* Particular examples of N- 
1 0 oxides are the N-oxides of a tertiary amine or a nitrogen atom of a nitrogen- 
containing heterocycle. 

N-Oxides can be formed by treatment of the corresponding amine wilh an oxidizing 
agent such as hydrogen peroxide or a per-acid (e.g. a peroxycarboxylic acid)» see 
for example Advanced Organic Ch&mi^try, by Jerry March, 4* Edition, Wiley 
15 Interscience, pages. More particularly, N-oxides can be made fay the procedure of 

L. W, Deady iSyn. Comm. 1 977, 7, 509-5 14) in which the amine compound is 
reacted with wi-chloroperoxybenzoic acid (MCPB A), for example, in inert 
solvent such as dichioromethane. 

Compounds of tlie fbrmula may exist in a number of different geometric isomeric, 
20 and tautomeric fbnns and references to compounds of the formula (I) include all 
such forms. For the avoidance of doubt, where a compound can exist in one of 
several geometric isomeric or tautomeric forms and only one is specifically 
described or shown, all others are nevertheless embraced by formula (1). 

For example^ in compounds of the formula (I) the pyrazole group may take either of 
25 the Allowing two tautomeric forms A and B. 
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A B 

For simpUcLiy, the general formula (I) aiustrates form A but the fonnwla Is to be 
taken a& embracing botli form A and foon B. 

Esters siKh as carboxylio acid esisrs and ac:^cwy esters of the compowids of 
5 formula (I) bearing a carboxylic acid group or a hydroxyl group are also embraced 
by Farnnila (T). Examples of esters are compaundB containing the group 
»CtO)0R, wherein R is an estea' subalituent, for example, a Cw alkyl gcoup, a C3-20 
heterocyclyl group, or a Cs-20 aryl group, preferably a C1.7 alkyl group. Particular 
examples of ester groups include, but are not limited to, -C(=0)OCH3, 
1 0 -C(=0)0CI-IaCH5, -C(=0)OC(CH3)3, and -CC-0)OPh. Examples of aeyloxy 
(reverse ester) groups are represented by -OC(=0)R, «heiem R is an acyloxy 
substiment, for example, a C,.^ slbyi gK>^P> a C3.20 heterocyclyl groi^. or a Cj^ao 
aryl group, preferably a C,.-> alkyl group. Particular examples of acyloxy groups 
uiclude, but are not limited to, -0C(-0)CH3 (acetoxy), -OC(=0)CH2CI-i5. 
1 5 .OC(=0)C(CH3)3, -OC(-0)Ph, and .OC(=0)CHaPh. 

Also encompassed, by formula (I) ^ any polymotphic forms of ihe ctanpounds, 
solvates (e.g. hydrates), complexes (e.g. inclusion complexes or clathrates wdlh 
compounds such as cyclodextrins, or complexes widi metals) of the compounds, 
and pto-drugs of the compounds. By "prodrugs" is meant for example any 
20 compouad that is converted In vtvo into a biologically active compound of the 
formula (I)> 
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For example, $ome prodrugs are esters of the active compovn4 (e.g.^ a 
physiologically acc^tabie metaboiicaiiy iabiie ester)- During meinbolism, the esier 
group (-C(=0)OK) is cleaved to yield die active drug. Such esters may be formecl 
by estefii3cation, for example, 6f any of the carboxylic acid groups (-C(=0)OH) in 
S the parent compoynd, with, where appropriate^ prior protection of any other reaotiv© 
groups present in the parent compound, followed by deprotection if required. 

Examples of such metabolicidly labile esters include those of the formula - 
C(=0)OR wherein R is: 

Ci.7allcyl (e.g., -Me, -Et, -nPr, -iPr, -nBu, -sBu* -iBu, -tBu); 
10 Ci-^ ammoalkyl (e.g., aminoethyl; 2-(N,N-dicthylamitto)ethyl; 
2-(4-morpholino)e1hyl); and 

acyloxy-CK7^]kyl (e,g,, aeyloxy methyl; acyloxyethyl; pivaloyloxymethyl; 
acetoxymcthyl; 1-acetoxyethyl; l-(l-metboxy-l-inethyl)ethyl-carbonyl0xyethyl; 1- 
(ben2oyloxy)ethyl; isopropoxy-carbonyloxyinethyl; 1-isopropoxy- 
15 carbonyloxycthyU oyclohexyl-carbonyloxymethyl; l-oyelohexy^ca^bonyloxyefhJ^; 
cyclohexyloxy-carbonyloxymethyl; 1-cyclohexyloxy-carbonyIoxyethyl; (4- 
tetrafaydiopyranyloxy) oarbonylOKymethyl; 1 -(4-tetrahy dropyranyloxy)- 
carbonyloxyethyl; <4-tetrahydropyranyl)carbonyloxymethyl; and 
1 -(4-tetrahydropyrajiyl)-caf bonyloxyethyl). 

20 Also, Borae prodrugs are activated enzymatically to yield the active compound, or a 
compound which, upon further chemical reaction, yields the active compound (for 
sample, as in antigen-directed enzyme pro-dxug tlierapy (ADEPT), gene-directed 
enzyme pro-drug th«?apy (GDEPT) and ligand-dirccted esazyme pro-drug therapy 
(LIDEPT)- For example, flie prodrug may be a sugar derivative or other glycoside 

25 conjugate, or may be an amino acid ester derivative. 

Methods foi* the preparation of comnomiida ^tthe fo rmula (I) 

Compounds of the formula (I) can be prepared by reaction of a compound of the 
formula (X) with a compound of the foroiula (XI) or an TsJ-protected derivative 
thereof: 
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E N-N 

i " CXI) 

X (X) 

wherein A, E, and to are as hereinbefore defined, one of the groups X and Y 
is cMorine, bromine or iodine or a Irifluoromethanesulphonate (triflate) group, and 
the olhcr one of the groups X and Y is a boronate residue, for example a boronate 
ester Of boromc aeid residue. 

5 The reaction can be caixied out wndar typical Suzuki Coupling conditions in the 
presence of a p^Ufldium catalyst suoh as bis(tri-*-butylphosphine)palladiura and a 
base (e.g. a carbonate such as potassium caibonate). The reaction may be carried 
out in an aqxieous solvent system, for example aqueous ethanol, and the reaction 
mixture is typically subjected to heatmg. for example to a temperature in excess of 

10 lOOX. 

An illustrative synthetic route involvhJg a Suzuki coupling step is shovm in Scheme 
1 . The starting material for the synthetic route shown in scheme 1 is the halo- 
Bttbstitnted aryl^ ot heteroaryhnethyl nitrile (XII) in whidi X is a chlorine, bromine 
or iodine atom or a triflate group. The nilxile (XII) is condensed with the aldehyde 
IS R*CHO m the presence of an alkali such as sodium or potassium hydroxide in an 
aqueous solveat system such as aqueous ethanoL The reaction can be earned out at 
room temperattue. 

The resultms substituted acrylonitrUe derivative (Xm) is then treated vath a 
reducing agent that vnM selectively reduce the alkene double bond without reducmg 
20 the nitrile group. A borohydride siudi as sodium borohydride may be used for thi. 
purpose to give the substituted acelonitrile derivative (XIV). The reduction reaction 

is typicaUy carried out in a solvent such as ethanol and usually with heating, for 

example to a temperature up to about 65«C. 
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The reduced nitrile (XIV) id then coupled with the pyrazole boronate ester (XV) 
under tihe Suzuki coupling conditions described above to give a compound of the 
formula (1) in which A-NR'r' is a substituted acetonitrile group. 



X-E-CHj-CN 



(XII) 



R— CHO 



KOH/BOH 



Me Me 




(XV) 



Pd(0) 
catalyst 



r 



E CN 
I 

X 



NaBH4 
EtOH 



k 



R 



1 



CN 



(XIV) 



pCiil) 




Ni/NH 



3 



EtOH 




(XVII) 



Scheme 1 



5 The substituted acetonitdk compound (XVI) may then be reduced to the 

corresponding amine (XVII) by treattneot with a suitable reducing agent such as 
Rani^ mcke] and ammonia in ethanol. 
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The synllietio route shown in Scheme 1 gives rise to amino compounds of the 
formula (I) in whidi the aryl or heteTOaryl group E is attached to the p-position of 
the group A relative to the amino group- In order to give amino compounds of the 
fiormula (I) in which R' is attach«sd to the ^-position relative to the amino group, the 

5 functional groups on dia two startmg materials in the condensation step can be 
reversed so that a compound of -flie foimula X-E-CHO whcrchi X is bromine. 
cWorina iodine or a triaate group is condensed wth d ocrtwpound of the fotmuiaR'- 
CHrCN to give a substituted acrylottitrile derivative which is then reduced to the 
conesponding aoetonilrile derivative before coupling with the pyrazole boronate 

10 (XV) and reducing the oyano group to an amino group. 

Compounds of the formula (1) in which is attached to the a-position relative to 
the amino group can be prepared by the sequence of reactions shown in Scheme 2. 

In Scheme 2, the starting material is a halo-substituted aryl- or hateroaryhnethyl 
Grignard reagent (XVIU, X = biorttoe or chiorine)) which is reacted withihe nitrUe 
15 r'-CN in a dry ether such as diethyl etfier to give an intermediate imine (not 

shown) which is reduced to give the amine (XIX) usuag a reducing agent such as 
Uthium aluminium hydride. The amine (XIX) can be reacted with the boronate 
ester (XV) under the Suzuki coupling conditions described above to yield the amine 
(XX). 
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(i) R— CN 

X— E— CHj-MgBr 



<XVIII) 



(&) LiAIH^ 



E 
I 

X 




NH. 



(XIX) 



Me Me 
Msn^ I I ^Me 




(XV) 



catalyst 



NH. 




<XX) 



Scheme 2 



Compounds of the formula (I) can also be prepared from the substituted nitrile 
compound (XXI): 
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(XXI) 

wherein PG is a protecting gxoup such as a tetrahydropyranyl group. The nitrite 
(XXI) can be condensed with an aldeliyde of^bs fiwiaula R'^CPfcVCHO, wherein 
r is 0 or 1, and Ihe resulting substituted acrylonitrile subsequently reduced to the 
5 coixesponding suT^stituted nitrile under conditiom aflalogous to those set out in 

Scheme 1 above. The protecting group PG can then be removed hy an appropAaie 
method. The nitrUe compound may subsequenUy be reduced to the corresponding 
amine by the use of a suitable ceductng agent as described above. 

The nitrile eompound (XXI) may also be leacted with a Grignard reagent of the 
10 formula R^-(CH2)rMgBi under standard Grignaid reaction conditions foUowed by 
deprotection to give an amino compound of the invention which has the structure 
shown in form ula (XXII). 




(XXII) 



In the preparative procedures outlined above, the coupling of the aryl or heteroaryl 
15 group E to the pyrazole is accomplished by reacting a halo-pyrazole or halo-aryl or 
heteroaryl compound with a boronate ester or boroiiic acid in the presence of a 
palladium catalyst and base. Many boronates suitable for use in preparmg 
compounds of the invention are commercially available, for example from Boron 
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Molecular Limited of Noble Park, Australia, or Horn Combi-Blocks Lac, Ot'Sm 
Diego, USA- Where the boroiiates are not comtncreiauy avoUakFi^^ tuey QaB w 
prepared by mcthorJs known in Hit art, for example as described in the review 
article by N, Miyaura and A, Simiki, Chem, Rev. 1995, 2457. Thus, boronst^S 
5 can be prepared by reacting the corresponding bromo-compound with an alkyl 
lithium such as butyl lithium and then reacting with a borate eater. The resulting 
boronate ester derivative t£Ltt, if desired, be hydrolysed to give the corresponding 
boronie acid. 

Another synthetic route to compounds of the formula (I) is shown in Scheme 3- 

1 0 In Scheme 3, a pyrazole ring system h constructed by reactmg a halogenated 

aiylmethyl ketone (XXIII) with ctoefhylformamide acetal followed by hydrazine. 
The reaction typically proceeds in two steps. The reaction between the acetal and 
the ketone is brought about by healing to an elevated temperature (e,g. 80-100*^0) 
for a period of several hours to give an intermediate (not shown) which is then 

15 treated vrfth hydrazine to give the brotno-aryl-pyrazole (XXTV). The reaction with 
hydrazine is ^pically carried out in a polar solvent such as cthancl at an elevated 
ten^Krature, for example under conditions of reflux. 
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Br 

I 

E 




(XXIil) 



MeO 



ii) NaH4 




pratecflon 



(XXIV) 



MgBr 

N— N 



Grignard formation 



PG 



(XXVt) 



R 



NO2 
(XXVll) 
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1 




NO 
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N-N 



(XXVIll) 



reduction 




(XXIX) 



Br 
E 




PG 



(XXV) 
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ami nation 



N— Q— N 




PG' 



(XXVa) 



Scheme 3 
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The presence of Ihe bromine atom in the bromo-aryl-pyrazole (XXIV) enables it to 

•i. - ---- -•! I— - , —X* JIJ9?A^AM-J- jMirsM4-l« A «<t«km««Aj<^'a-ia>Ao 1^a>-linr¥ i'/A r*j-\Tyir\r^im/la rv^flne^ 

D8 used. in. SL XiUIllOCU Ul Ul.iJLCX10Alli fljFAl.UXei.tl* |/XW^\<il<UW0 AWtwUXl.!.^ HVf wWitu^vmuaw -w* MM 

fonxiula (I). In one procedure, the pyrazole 1-(H) position may first be protected, 
for example by the introductilon of a protecting gro\3p (PQ) such as a tetrahydro- 
5 pyranyl group or a 4-inethoxybenzyl group, to give a protected derivative (XXV), 
The protected bromo-aiyl-pyrazole can then converted into an organometaUic 
reagent such as a Grignard reagent (XXVI) by methods (e.g. by reaction with 
magnesium in an etbet solvent) that are well known to tliose sklUcKl in (he art of 
organic chemistry. The Grigiiard reagent (XXVI) can be reacted with a variety of 

10 substrates to give compounds of the formula (I) or precursors thereto. For example, 
reaction of the Grignard reagent (XXVI) with an aryl nitroalkene (XXVTI) such as 
nitrostyran© gives rise to the substituted nitroethane derivative (XXVIII) which can 
be reduced (for example by hydrogenation over a Pd/C or Raney nickel catalyst, or 
by reaction with LiAlHi or sodivwn bis-(2-mcthoxyethoxy) aluminium dihydride) to 

15 give an &mhm (XXIX) of the invention. The aryl-nitroalkenfi (XXVII) can be 
prepared by the well known Knocvcnagel condensation of an aryl aldehyde with 
mtromoilume. 

Compounds of the formula (1) in which the group A contains a nitrogen atom 
attached to the grx^up E can be prepared ftom the protected bromo-aryi-i^yrazole 

20 (XXV) by palladium catalysed amination using an amine of the formula R^-NH-Q- 
NR^-PG', where Q is an alkylene residue of the group A, and PG* is a protecting 
group such as a butyloxycarbonyl group, under palladium catalysed amitiation 
conditions of the type described in Organic letters^ 2002, vol. 4, No. 17, pp2885- 
2&88, The resulting compound of the formula (XXVa) can be deprotectcd by 

25 removal of the protecting group^s using standard methods to give the compound of 
the fomiula G)* 

Compounds of the formula (1) in winch the group A contains a mitogen atom 
attached to the group E can also be prepared by well known synthetic procedure* 
fix>m compounds of the Ifarmula (XXX) or a protected form thereof. Compounds of 
30 the formula (XXX) can be obtoined by a Suzakt coupling reaction of a compound 
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Of the formula (XV) (see ScUeaiie 1) with a uompound of the formula Br-E-NH* 
such as 4-bromoaniiiiiB. 




(XJDO 

Once foimed, many coropottnds of the formula (1) can be converted into other 
S compounds of tlie foimula (1) using standard functional group interconveraions. 
For example, compounds of tiie formula (I) in which the NR'R^ forms part of a 
nitrile group can be reduced to the corresponding amine. Compounds in which 
NR^R^ is an NH2 group can be converted to the corresponding aH^ylamine by 
reductive alkylation, or to a cyclic group. Examples of functional gtoiqj 

1 0 interconversions and reagemts and conditions for carrying out sui?h conversioiis can 
be found in, for example. Advanced Organic Chemistry, by Jerry March. 4* edition. 
1 19, Wiley IntersciencB, New York, Fiesers' Reagerasfor Organic Synthesis, 
Volumes 1-17, John Wiley, edited by Mary Fieser (ISBN: 0-471-38283-2), and 
Organic Syntheses, Volumes 1-8. John Wiley> edited by Jeremiah P. Freeman 

15 (ISBN: 0-471-31192-8). 

lu many of Ihe reactions described above, it tnay be necessary to protact one or 
more groups to prevent reaction ftom taking place m wndesirabla location on the 
molecule. Examples of protecting groups, and methods of protecting and 
deprotBcting fimctional groups, can he found in Protecttva Grout>s in Organic 
20 Synthesis (T. Green and P. Wuts; 3id EdUion; John Wiley and Sons. 1 999). 

A hydroxy group may be protected, for example, as an ether (-OR) or an ester (- 
OC('=0)R)ii for example, as: a t-hutyl ether; a benzyl, benzhydryl (diphenylmethyl), 
or tiityi (triphenyJmethyl) ether; a trimethylsilyl or t-butyldunethylsilyl ether; or an 
acetyl ester C^OC(=0)CH3. -OAo), An aldehyde or ketone group may be protected. 
25 for example, as an acetal (R-CHCOR)i) or ketal CRiCCOR)^), respectively, in which 
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the carbonyl group (>C=0) is converted to a diether (>C(OR)5X by reaction Tvith, 
for example, a primary alcohol. The aldehyde or ketone group is readily 
regenerated by hydrolysis using a large excess of water in the presence of acid. An 
amine group may be protected, for example, as an amide (-NRCO-R) or a uretbane 

S (-NRCO-OR), for example, as: a methyl amide C-NHCO-CH3); a benzylo^cy amide 
(-NHCO-OCHaCfiHb, ->JH-Cbz); as a t'butO)<y amide (-NHCO-OC(CH5)j, 
-NH-Boc); a 2-biphenyl-2-propoxy amide (-NHCO-OC(CH3)2QH4C<^$, -NH- 
Bpoc), as a 9-fluor^enylmethoxy amide (-NH-Fmoo)> as a 6-nitrovcratryloxy amide 
(-NH-Nvoc), as u 2-trimethyisilylethyloxy amide (-NH-Teoc), as a 2;2,2- 

10 trichloroetliyloxy amide (-NH-TrocX as m allyloxy amide (-NH-Alloc),, or as a 
2-"(phenylsulphonyl)ethyloxy amide (HNH-Psec). Other protecting groups for 
amines, Suck as cyclic amines and heterocyclic N*H groups^ include 
toluenesulpbonyl (tosyi) and mefhanesulphonyl (mesyl) groups and benzyl groups 
such as a jM^^^-methoxyben^yl (PMB) group. A oarboxylic acid group may he 
1 5 protected as an ester for example, as: an Ct.? alkyl ester (e.g.^ a methyl ester; a t~ 
butyl ester); a Ci-vhaloalkyl ester (e.g., a C3.7 trihaloalkyl eater); a triCt-? alkylsilyl» 
Cj.^alkyl ester; or a C5.2oaryl-Ci.7 alkyl ester (e,g-> a benzyl ester; a nitrobenzyl 
ester); or as an amide> for example, as a methyl amide ^ A thiol group may be 
protected^ for example, as a thioether (-SR), for example, as: a benzyl thioeflier; an 
20 acetamidomethyl ether (-S-CH2NHC(=0)CH3). 

The 1(H) position of the pyrazole group in the compounds of the formula (1) or its 
precursors can be protected by a variety of groups^ the protecting group being 
selected accortUng to the nature of the reaction conditions to which the group is 
exposed. Examples of protecting groups for the pyrazole N-H include 
25 tettahydropyranyl, benzyl and 4-methoxybcnzyl groups. 

Many of the chemical intermediates described above are novel and such novel 
intermediates form a further aspect of the invention- 

Pharmacentical Formulations 
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The invention also provides compounds of the formula (I) as hefreinbefore defined 
in i3ie form of i^aimacentical compositions. 

The pharmaceutical compositions can be in any fotm suitable for oral, parenteral, 
topical, intranasal, ophthalmic, otic, rectal* itttra-vaginal. or transdennal 
5 administraticn. Where the compositions are intraided fcff paimterai administration, 
they can be formulated for iutiavenous, intramuscular, inliaperitonBal, or 
subcutancsous administration or for direct delivery into a target organ or tissue by 
injection, infusion or other means of delivery. 

Pharmaceutical dosage forms suitable for oral adminisuration include tablets, 
1 0 capsules, caplete, pills, lozenges, syrups, solutions, powders, granules, elixirs and 
suspensions, sublingual tablets, wafers or patches and buccal patches. 

Pharmaceutical compositions containing compounds of Ihe formula (I) can be 
formulated in accordance with known techniques, see far example. Remington's 
Pliarmaceutioal Sciences, Mack PublisWng Company, Easton, PA, USA. 

3 5 Thus, tablet compositions can contain a unit dosage of active compound togefhsr 
with an inert diluent or carrier such as a sugar or sugar alcoihol, eg: 1 aclasis, sucrose, 
sorbitol or mannitol; and/or a non-sugar derived dUuent such as sodium carbonate, 
calciimi phosphate, calcium carbonate, Of a cellulose or derivaUve thereof such as 
methyl cellulose, ethyl cellulose, hydi-oxypropyl methyl cellulose, and starches such 
20 as com starch. Tablets may also contain such standard ingredients as bfaiding and 
granulating agents such as polyvinylpyrrolidone, disintegrants (e-g. swellable 
crosslinked polymers such as crosslinked oarboxymelhylcellulose), lubricating 
agents (e.g. stearates), preservatives (e.g. parabens). antioxidants (eg. BHT), 
buffering ageiits (for example phosphate Or citrate buffers), and effervescent agents 
25 such as citrate/bicaibonate mixtures. Such excipients axe weU known and do not 
need to be discussed in detail here. 
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Capsule fotmulatioxisi may be of the hoxd gelatin or soft gelatin Y^iety and 
contain tiie active component in solid, $emi-soiid, or liquid fann. Gejatin capsuies 
can be formed ftom animal gelatin or synthetic or plant derived equivalents thereof. 

The solid dosage forais (e.g. tablets, capsules etc.) can fac coated or im-ooated> but 
5 typically have a coating, for example a protective film coating (e.g. a waK Ot 
varnish) or a release controlling coating. The coating (e.g. a Eudragit ™ type 
polymer) can be designed to release the active component at a desired location 
within the gastro-intestinal tract Thus, the coating can be i^elected so as to degrade 
under certain pH conditions within the gastrointestinal tract^^ thereby selectively 
10 release the compound in the stomach or in tlie ileum or duodenum. 

Instead of, ot iik Edition to, a coatings the drug can be presented in a solid matrix 
comprising a release controlling agent, for example a release delaying agent winch 
may be adapted to selectively release the compound under conditions of varying 
acidit>' or alkalinity in the gastrointestinal tracL Alternatively, the matrix material 
15 or release retarding coating can take the form of an erodible polymer (e.g, a maleic 
anhydride polymer) which is sub$tantially continuously eroded as the dosage form 
passes through the gastrointestinal tract 

Compositions for topical m& include ointments, creams^ sprays^ patches^ gels, 
liquid drops and inserts (for example intraocular inserts)* Such compositions can be 
20 formulated in accordance with known methods. 

Compositions for parenteral admim'stration are typically presented as sterile 
aqueous or oily solutions or fine suspensions, or may be provided in finely divided 
sterile powder form for m^ng up extemporaneously with sterile water for 

injection. 

25 Examples of formulations for rectal or intra-vaginal administration include 
pessaries and suppositories which may be> for example, formed fi^om a shaped 
mouldable or waxy material containing the active compound. 
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CompositLonB for administration by inhalation may take the fbrm of inhalable 
powder compo5hi<ms or liquid or powder sprays, and can be administrated in 
standard form using powder inhaler devices or aerosol dispensing devices. Such 
devices aire well known. For admlnisiiation by inhalation, the powdered 
5 fomulations typicaUy comprise Oie active compound togeliier with an inert solid 
powdered diluent swh as lactose. 

The compounds of the inventions will generally be presented in unit dosage fonn 
and, as such, will typically contain sufficient compound to provide a desired level 
of biological activity. For example, a formulation intended for oral admimsttatioa 
10 may contain fiom 0.1 milligrams to 2 grams ofactive ingredient, more usually from 
10 milHgrams 1o 1 gram, for example, 50 mUUgrams to 500 milUgramS, 

The active compound will be administered to a patient in need thereof (for example 
a human or animal patient) in an amount sumdent to achieve the desired 
therapeutic effect. 

IS Protein Kii» *i«^ Inhibitory AetivitV 

The activity of the compounds of the invention as inhibitors of protein kinases A 
and B can be measured usmg the assays set forth in the examples below and the 
level of activity exhibited by a given compound can be defined in terms of the IC50 
value. Preferred compounds of the present invention are compomids having an ICsa 
20 value of less than 1 micromole, more preferably less than 0.1 micromole. 

Therapeutic Vsm 

l»r^^,^,iy\\r. ^ or Treatment nf prolj femtive Disorders 

The compounds of the fc-mula a) are inhibitors of Fotein kinase A and protein 
kinase B. As such, they are expected to be useful in providing a means of 
25 preventhig the growth or inducing apoptosis of neoplasias. It is therefbre 
anticipated that the compounds wiU prove useful in treatii^ or preventing 
proUfcrative disorders such as cancers. In particular tumours with deletions or 



Pa33 OB 



23-DEC-2003 12=18 FROM M R HUTCH INS & CO 



40 



TO 01 G33B 14444 



P- 44^70 



inactivating mutations in PTEN may be particularly sensitive to PKB inhibitors. 
Tumours which have other abnormalities leading to an upreguiated PKB pathway 
signal may also be patticularly sensitive to inhibitors of PKB. Examples of such 
abnormalities include but are not limited to overexpression of one or more PI3K 
5 subunits, ovei-expiession of one or more PKB isoforms, or mutations in PDK, 
PDKl, or PKB which lead to an increase in the basal activity of tli« on%yme in 
question. 

It is also envisaged that the compounds of the invention will be useful in treating 
other conditions which result &om disorders in proliferation or survival such ^ 
10 viral infections^ and neurodegenerative diseases for example. PKB plays an 
important role in maintaining the survival of immune cells during an immune 
response and therefore PKB inhibitors could be particxdarly beneficial iti immune 
disorders including autoimmune conditions. 

Therefore, PKB inhibitors could be useful in the treatment of diseases in which 
1 5 there is a dijsorder of proliferation, apoptosis or differentiation. 

Examples of canc:er$ which may be inhibited include^ but are not hmited to, a 
carcinoma, for example a carcinoma of the bladder, breast, colon (e.g. colorectal 
carcinomas such as colon adenocarcinofna and colon adenoma)» kidney, epidermaU 
liver, lung:, for example adenocarcinoma, small cell lung cancer and noa-small ceU 

20 lung catcinomaa, oesophagus, gall bladder, ovary* pancreas e.g. exocrine pancreatic 
carcinoma, stomach, cervix, thyroid, prostate, or skin, fat example squamous cell 
carcinoma; a hematopoietic tumour of lymphoid lineage^ for example leukaemia^ 
acute lymphocytic leukaemia, Bh^^qU lymphoma, T-oell lym^phoma, Hodgkin's 
lymphoma, non-HodgJdn*s lymphoma, haiiy ceU lymphoma^ or Burketf s 

25 lymphoma; a hematopoietic timour of myeloid lineage, for example acute and 
chronic myelogenous leuksemJas, myeiodysplastio syndromej or promyelocytic 
leukaemia; thyroid follicular cancer; a tumour of mesenchymal origin, for example 
fibrosarcoma or habdomyosarcoma; a tumour of the central or peripher;al nervous 
system, for example astrocytoma, neuroblastoma^ gh'oma or schwannoma; 
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atherosclerosjjs; neurodegenerative disorders, for example Alzheimer's disease. 
AIDS-rdated dementia, Parkinson's disease^ amyotxopic lateral sclerosis, retinitis 
pigiiientosaj, spinal muscular atropy and cerebellar degeneratlot^ 
glora©ruloneplirltis; myelodysplastic syadrome$, ischemic isxjmy associated 
5 myocardial infarctions, stroke and reperfusion injury, degcaiiarative diseases of the 
musculoskelelal system, for example, osteoporosis and arthritis, aspirin-sensitive 
fhinosinusitis, cystic filsrosis, multiple sclerosis, kidney diseases. 

MeiTtcids of Treatment 

It is envisaged that the compounds of the formula (1) will useful in the prophylaxis 
10 or treatment of a range of disease states or condition mediated by protein kinase A 
and/or protean kinase B. Examples of such disease states and conditions arc set out 
above. 

Compounds of the fomula (I) are generally administered to a subject in need of 
such administration, for example a human or animal patient^ preferably a human. 

1 5 The compounds will typically be administered in amount that are theratpeutically 
or prophylactically useful and which generally are non-toxic. However* in certain 
situations (for example in the case of life threatening diseases), the benefits of 
administering a compound of the formula (1) may outweigh the disadvantages of 
any toxic effects or side effects, in which case it may be considered desirable to 

20 administer compounds in amounts that are associated with a degree of toxicity. 

The compoxmds may be administered over a prolonged tenn to maintain beneficial 
therapeutic effects or may be administered for a short period only. Alternatively 
they may be administered in a pulsatile manner. 

A typical daily dose of the compound can be in the range irom 100 picograms to 
25 100 milligrams per kilogram of body weight, more typically 10 nanograms to 10 
milligrams per kilogram of bodyweight although higher or lower doses may be 
administered where required. Ultimately, the quantity of compound administered 
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melanoma; seminoma; teratacaTciiioma; osteosarcoma; xenoderoma pigmentosum; 

Thii$^ in the pharmaceutical compositions, uses or methods of this invention for 
treating a disease or conditiDn comprising abnormal cell growth^ the disease or 
5 condition comprising abnomial cell growth in one embodiment is a cancer. 

Particular subsets of cancers include breast cancer^ ovarian oaiiocr, colon cancer, 
pro$tate cancer, oesophageal cancer., squamous cancer and non-small eel! lung 
carcinomas. 

It is also po^'ible that some protein kinase B inhibitors can be used in combidatioft 
10 with Other anticancer agents. For exampk, it may be beneficial to combine of an 
iithibitor th£it induces apoptosis with another ^ent wluch acts via £i. diflierent 
mechanism to regulate cell grOwfli thus treating two of the characteristic features of 
cancer development. Examples of such combmations are set out balow. 

p ■■ - 

1 5 Immime disoiders for which PKA and PKB inhibitors may be beneficial include but 
are not limited to autoinunime conditions and chronic inftammatoiy diseases^ for 
example systemic lupus erythematosus, autoimmune mediated glomerulonephritis* 
rheumatoid arthritis^ psoriasis, inflammatory bowel disease* and autoimmune 
diabetes mcllitus, Eczema hypersensitivity reactions^ asthma, COPD, rhinitts» and 

20 i^per respiratory tract disease. 

Other Therapeutic Uses 

PKB plays a role in apopto$is, proliferation, differentiation and therefore PKB 
inhibitors could also be useful in the treatment of the following diseases other tlmn 
cancer and those associated with immune dysfunction; viral infections, for example 
25 herpes virus, pox virus, Epstein-Barr virus, Sindbis viruSj adenovirus, HIV, HPV, 
HCV and HCMV; prevention of AIDS development in HIV-infected individuals; 
cardiovascular diseases for example cardiac hypertrophy, restenosis. 
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■will be commenswate with the nature of the disease or physiological cons^tiOA 
being treated and wiU be atflie discretion of the physician. 

The compounds of the fonnvla (I) can be administered as the sole therapeutic agent 
or they can be admimstered in combination therapy wiifa one of more other 

S compounds for treatment of a. particular disease state, for example a neoplastic 
disease suoh as a cancer as hetehibefoift defined. Examples of other therapeutic 
agents that may be administered together (wdiether concurrently or at difBscait time 
intervals) with the compounds of the formula 0) include but are not limited to 
topoisomerase inhibitors, alkylating agents, antimetabolites, DNA Wndeis and 

1 0 microtubule inhibitors, such as cisplatin, cyclophosphamide, doxontbicki, 

itinotecan, fladarabine, 5FU, taxanes, nxUomycin C or radioHierapy. For the case of 
protein kinase B inhibitors combined vdth other therapies the two or more 
treatments jnay be given in individually varying dose schedules and via different 
. routes. 

15 rTgPgttTMFNTAL 

The invention will now be illustrated, but not limited, by reference to the specific 
embodiments described in the fbUowing procedures and examples. 

ThB starting materials for each of the procedures described below are commercially 
available unless otherwise specified. 

20 In the examples, the compounds prepared were characterised by liquid 

chromatography and mass spectroscopy using the system and operating conditions 
act out below. Where chloruw is present, the mass quoted for the compound is fcr 
"Cl. The two systems were equipped with identical chromatography columns and 
wei^ set up to run under the same operating conditions. The operating conditions 

25 used are also described below. 

yiatform SvSteniL 

HPLC System: Waters 2795 

Mass Spec Detector: Micromass Platform LC 
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PDA Detector: 



Waters 2996 PDA 



10 



IS 



Acidic Apalytical conditioDs; 



Elusnt A: 

EluentB: 

Gradient: 

Flow: 

Column; 



H2O (0.1% Ponnic Acid) 
CH^CN (0.1% Formic Acid) 
5-95% eluentB over 3.5 njimates 
1 ,5 mi/miil 

Phenomene?^ Synergi 4\i Max-R? 80A^ 50x4 .6mm 



Basic Analytical condilioQs: 

BliJfint A: H2O (lOmM 1S1H4HC03 bufifer a<iiust®d to pH-9.5 with NH4OH) 



Elueini: B: 
Gmdient: 
Flow: 
Column: 



CHi^CN 

05-95% fluent B over 3.5 miitutcs 



1,5 ml/min 

Watets XTeixa MS Cis 5im 4,6x50mm 



Polaf Analytical con ditions: 



Eluent A: 
Elueat B: 
Gradient: 
Flow: 
Column: 



H^O (0,1% Formic Acid) 
CH3CN (0.1% Formic Acid) 
00-50% eluent B over S minutes 
1.5 ml/min 

Phsnomenex Syncrgi 4|4. Hydro 80A, 50x4,6 



20 MS conditions: 

Capillary voltage: 
Cone voltage: 
Source Temperature: 
Scan Range; 
25 lonisation Mode: 



3,5 kV 
30 V 
120 °C 
165-700 amu 

ElectroSpray Negative, Positive or Positive & 
Negative 



System: Waters FractidtiLynx (dual ati^lytical/prep) 



F033 OB 



23-DEC-2003 12! 20 FROM M R HUTCH INS & CD 



TO 01633B14444 P.49^'?0 




45 



HPLC Pump: Wetere 2525 

Injector-Autosamplcr; Waters 2767 
Mass Spec Detector: Wateia-Mieroinass ZQ 
PDA Deteoton Waters 2996 PDA 

5 Acidic AnalY *'«a^ comiitions: 

Eluent A: HaO (0.1% Formic Acid) 

Eluent B: CH3CN (0.1% Formic Acid) 

Gradient: 5-95% eluent B over 5 minutes 

Flow: 2.0 ml/min 

1 0 Ck>iumu: PhenomensK Synergi 4^ Max-RP BOA. 50x4.6min 

Polar Analytical conditions: 

Eluent A: H4O (0.1% Fonnic Acid) 

Eluent B: CH3CN (0.1% Formic AoM) 

Gradient: 00-50% chicirt B over 5 mltnites 

15 Flow: 2.0 ml/min 

Column: Phenomenex Synergi 4\i Max-RP BOA. 50x4.6inm 

MS conditions; 

Capillary volt^e: 3.5 kV 
CoDB voltage: 25 V 

20 Source Temperature; 120 *C 

Scan Range: 125-800 amu 

lonisation Mode: ElectroSpiay Positive or ElectroSpray Positive & Negative 

In tiie examples below, the follov^ing key is used to identify the LCMS conditions 
used: 

Platfonn System - acidic analytical conditions 
PS-B Platfonn System -basic analytical conditions 

PS-P Platform System - polar analytical conditions 

VUA FfactionLynx System - acidic analytical conditions 

FraetionLynx System polar analytical conditions 
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EXAMPLE 1 

2-Phenvl-2-f4-nHrPVta2ol-4-vlVi3henvll"&thyl.aiiime 




5 To a suspension of 2-(4-cWorophenyl)-2-ph©nyletliylamine hydrocshlorid& (134 mg, 
0.5 mmol, 1.0 cquiv.) (Array PPA.Q02-1) in toluene (0,8 ml) was added bis(tri-t- 
butylphosphine)palladiiim (0) (3 mg, 1 xnol%) (Strem) and the mixtiwe was purged 
with nitrogen, A susp^ipsion of 4<4,4,5,S-tetran)$thyl- 1 j3,2-dioxaborolan-2"y I)- IH- 
pyrazole (107 mg, 0.55 mmol, 1.1 eqiiiv,) (Aldrioh 52,505-7) in etimnol (0.8 ml) 

1 0 was added followed by potassium carbonate (415 mg, 3.0 mmol, 6 equiv.) in water 
(2.5 ml)* The miTctiire was purged with nitrogen and sealed. The reaction mixture 
wa$ heated in a CEM Explorer™ microwave to 135 ^^C for 1 5 minutes using SO 
watts power. The solvents were renLoved and the residue was partitioned between 
ethyl acetate and 2N NaOH. The eiqueous layer was extracted with ethyl acetate 

1 5 and flic combined organic layers were washed with brine^ dried (M;gS04) and 

concentrated under reduced pressure. The crude reaction, nuxture wa$ purified by 
colvimn chromatography (SiOj), elating with a mixture of dichloromethane (90ml): 
methanol (1 8ml): acetic acjd (3ml): HjO (2ml) to aflTord the title compound 14 mg 
(9%): LCMS (PS'A) Ri 1.79 min; m/z [M^H]^ 264. 

20 EXAMPLE 2 

3-Phenyl->2-p-flH^pyrazQl-4^vn-ohenv ll-propiQnitrile 

a A. 2-r3 >BrQmQ"phenyn-3-p heiivl-propi onitrile 
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Br Br 
A solution df 40% KOH (2.83 g in S.O ml of H2O) in ethauol (1 3 ml) was added to 
a solution of benzaldehyde (2.8S mi, 28.05 mmol) and 3-broniOpbenylacetoftitrile 
(5 g, 25.50 mmol) in ethmiol (9 ml). The reaction mixture was then stiix«d 0i room 

5 temperature for 2 hours and the precipitate was collected by suction Initiation and 
washed Willi cold eHianol (6.68 g, 92 %). The crude product (3.45g. 12.14 mmol) 
was then dissolved in etha»ol (35 ml) and heated to 65 *C. Sodium borohydride 
(459 mg» 12.14 mmol) was added in portions and Ihe reaction mixture was 
maintained at tins tampeiature for a further 2 hows. Upon cooling, water (10 ml) 

10 was added and tiie solvent was removed under reduced pressure. The residue was 
partitioned betweeiL water (100 ml) and etiiyl aoetate (100 ml). The organic layer 
was separated, dried (MgSO*), filtered and concentrated to afford the desired 
product (1.80 g, 52 %), which was used without purification. 



ihenvll. 




2-(3"Broino-phenyl)-3-ph6iiyl-propionitrile was reacted witii 4-(4,4.5,5- 
tetrBmett»yl-l,3,2-dioxaborolan-2.yl).lH-pyrazole foUowmg tiie procedure set out 
in Example 1 to give the titie compound. (LC/MS: (PS-A) Rt 2.98 [Mf H]* 274). 



20 HXAMPLE3 
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2>r4-r3,5-Dimcthvl"lH-pvrazoM-vlVDhfenvl1-2-phenyl-ethv]^^^ 




Following the procedure of Example I but using 3,5-dimi3fliiyl-4-(4,4,5,5- 
tetramethyl-t 1 ,3 ,2]diojcabotolan-2-yl)-l H-pyrazole (Boron Molecular DOS-BMl 52) 
S instead of 4-(454j5j»S-tctramfithyl- 1 ,3j^-dioxaborolan-2-yl)- JH-pyrazolc gave the 
title compound (LC^MS: (PS-A) Ri L79 [M+H]"" 292. 

EXAMPLE 4 

2-f 4-ChlQro-phenvl V2-r4-f 1 H-p\TazoI-4-vl Vphenyq-eth vlamine 




N— N 



10 Following the procedure of Example 1 but u$ing 2^-bL5-(4-chloro-phenyl>' 

etliylamine in place of 2-(4"cUorophenyl)-2-phenyle1hylanitrie hydrochloride^ gave 
the title compound. (LC/MSi (PS-A) Rt L99 [M^Bt 298). 

*This starting material can be made by the method described in «/ Am^r. Chem. 
Soc, 1983,105,3183-3188, 

IS EXAMPLES 

2'r3-f 3.5"Dimethyl-lH"^PvrazQl'4'Vl yphcnvn- 1 "phenvl-etfavlamme 
5A, 2-f 3-BroinQ-phen-vl VI -phenvl-ethvlamiTie 
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Benssonitrile (500 tag. 4,849 mmol) was add^d dropwise to a solution of 3- 
bi-oiTiobenzylmagnesluixi. btomide (0,275 M solution in diethyl ether, 21.1 ml, 5,81 S 
mmol) under an atLnosphere of nitrogen at room tempeiaturs^ The reaction mixture 
S was then heated to refiiix for a period of 2 hours then allowed to cool. Lithium 
aluittinium hydride (1 ,0 M in THF, 4.SS ml> 4.849 mmol) was then added 
cautiously and the reaction mixture was allowed to heat at reflux for a flirthcr 16 
hours. Upon cooling, the reaction was quenched by cautious and dropwise addition 
of water (5 ml) and then partitioned between water (20 ml) and ethyl acetate (100 
1 0 ml). The organic layer was separated, dried (MgS04)5 filtered and concentrated. 
Purification by ion exchange chromatography afforded the desired compound (420 
mg, 31 %). 

SB. 243^(3 .5-Dtmethyl' 1 H-pvrazQl-4-vl Vphenvl] - 1 "phenvl-ethvlamine 




1 5 The product of SB was reacted with 3,5-dimethyl-4-(4AlS,5-tetramethyl" 

[1 ,3,2]dio?caborolaii-2-yl)-t H*pyra=50le following the procedure set out in Example 
1 to give the title compound, (LC/MS; (PS-B) Rt 2.54 [M+H]"" 292). 

EXAMPLE 6 

3-Pheiivl-2«>f3-flH>pvra2ol-4-vlV-phenvl]-propvlamine 
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To a solution of the product of Example 2 (70 mg^ 0.256 nmiDl^ 1,0 equiv) in 
ethaxioi (25 ml) was added concentrated ammonia (03 ml) and Raney Nickel 
(approximately 0.3 ml of the water suspension) and the reaction mixture was 
5 subjected to a hydrogen atmosphere for 1 7 hours. The mixture was filtered through 
Celite® and the mother liquor was concenlrated under reduced pressure to give the 
title compound which was purified by preparative liquid chromatography. (LC/MS: 
(PS-A) Rt 1 S9 [M+HJ* 278. 

EXAMPLE 7 

10 3-PhenYl-2-r4-('lH-BwazoM-vlVphenyl]-pmpylaimne 
7 A. 2-f 4'BTQmQ-phenvlV3"phenvl-proptonitrile 




Following the procedure described in Example 2A but substituting 4- 
bromophenylacetonitrile for 3-faromophenylacetonitrile gave the title compound 
IS was obtained which was used in the next step without further purification, 

7B. 3-Phenvl»2-r4>n H-pvrazQl-4-vlVpheityn-propiQmtrile 
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By following die procedure described in Example 1 but substituting 2-(4-BromO- 
phenyl)-3-phsnyJ-propiomfriIe for 2-C4-chloi:ophfinyl)-2-phenyle<hylamina, the title 

compDuml was obtained. 
5 7r., ^■Phenv?-':'-[4-n H-pvrfly.oT-4-vl^-phffnYH-p rapvla^itie 




The nitrile product of Bxample 7B was reduced using the conditions described in 
Example 6 to give the title compound. (LC/MS: (PS-B) Ri 3.03 [M+Hf 278. 

T?XAMPLE 8 

fA-(; ^-M^l,v1-^- H ^ .^tTivUlH-nvT«7.ol-4-vlVpbenYl1-aceto|Hfta £ 





15 



To a solution of 4-brt«iio.5-mefliyl'3-trifluoroinethyl-lH-pyrazole (U4 g, 6.2 
mmol, 1 .0 equiv) in cblorofonn (3 1 ml) was added p-toluene sulphonic acid 
monohydrate (L 18 mg, 0.62 tmnol, 0.1 equiv). The solution was cooled 1« 0 ''C and 
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3,4-dihydro-2H''pyxan (0,85 ml, 93 mmol, 1,5 equiv) was added drop-wise over S 



solvents were removed under reduced pressure. The crude mixture was purified by 
column chromatography (SiQi% eluting with 0->2S% EtOAc-petiol over a linear 
5 gradient to afford the title compound 1 .4 g (59%), LCMS (PS-A) Rt 3 .72 min; m/s 

8B, M^r5»Methvl -l--ftetrahvdro-t?vran-2-viV3-trifluQromethv^^ 



10 The product of Example SA, 4-bromo-5-mathyH -(tetrahydro-pyran-2-yl)-3- 

trifluoromethyl-lH-pyrazole, was reacted with 4-(cyanomethylphenyl)boronic acid 
(Combi-BIocks, San Diego, USA Cat. No. 2444-001), under the conditions 
described ia Example 1, to give the title compounds 

SC, r4-r^5-MethvU3~trifluQro m&l3ivi-lH-o>TazoM-vlVphenvl]-^^ 



To {4^ [5-Methyl- 1 -(tetrahydTO-pyr^-2-yl)-3 -trifluoromethy J-- 1 H-pyrazoM-ylj - 
phenyl}-acetomtrile (Example SB) (35 mg, 0.1 mmol, 1.0 equiv) in ethyl acetate (1 
ml) was added HCl in ethyl acetate (1 ml) and the mixture was stirred for 1 hour. 
The solvents were removed under reduced pressure and the tide compound was 






IS 



H 
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purified by colunm chromatography (SiOz) eludng with a linear gradient (0-?'30% 
ethyl acetate-petrol) 16 mg (60%); LCMS (PS-A) Rt 2<85 mixi; m/z [M+H]"" 266. 

8D. Preparation of ComDounds of the Formula fl> firom r4-f5-Melhvl-3- 
trifluoromediYl' 1 H-pyra^Ql-4-vIVrthenvl'|-acgtQnitrile 

5 (i) The product of Example SB can be reacted with henzalddhyde under the 

conditions described in Exampia 2 to give 2-[4-(5-methyH-(tetrahydro-pyran-2- 
yl>3-trifli3oroi»etliyl-lH-pyTa2ol-4-yl)-pheinyl]-3-p^^ which oanbe 

deprotected by removal of the 1 -tdtrahydiopyranyl group under fite conditions set 
out in Example 8C to give 2-[4-(5-methyl-3-trifluoromethyl-lH-pyraKoI-4-yl)- 
1 0 phenyl] -3-phenyl-propionitrile, 

244-(3 "Methyl-3-trifluoromethyl- 1 H-f>yrazol-4-y3^ 

or its l-tetrahydrop3^nyl derivsitivc can be reduced according to the method of 
Example 6 (and thereafter where necessary deprotecied according to the method of 
Example 8C) to give 2-[4-(5-melhyl-3-trif!uoromcthyl-1H-pyrazol-4-yl)-phenyl]-3- 
15 phenyl-propylaadne. 

Hie product of Example SB can also be reacted with benzyl magnesium bromide or 
phenyl ma^gnesium bromide under the CMgnard leactioD conditions described in 
Example 5 to give (foUowing deprotection by the method of Example 8C) 1 -benzyl- 
2-[4-(S-mcthyl-3-1*ifluoromethyl-lH-pyrazol-4-yl)-phenyl]-^ and 2-[4-(5- 

20 methyl-3-trifluoromeliiyl- 1 H'-pyra5sol-4-yl)-phenyl]- 1 -phenyl-ethylamine 
respectively. 

EXAMl^LE 9 

Construction of Pvrazole Ring System 
9A. Svnthesis of 4-(4-BromO'ph&iivlV3»i-nethvl-lH-pyrazQle 
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To 4-bromoplienyl3cctoae (5.0 g, 23,5 jnmoi, 1.0 equiv) (Acros Organics 34216) 
was added N,N-dimethylfcatnamide dimethyl acetai (1 1,3 ml, 84.6 mmol, 3.6 
eqiiiv) and the mixture was heated ta 90 °C for 6 hours. The solvents were removed 
5 ^nd the resulting gum was dissolved in ethianol (235 ml) with additional heating. 
Hydrazine hydrate (1 37 ml, 28»2 mmol, 1 .2 cquiv) was ndd^d and the mixtore was 
heated to reflux for IS hours. The solvents were removed under reduced pressure 
antd the solid was triturated with dichloromethane to afford the title compound, 2.24 
g (40%); LCMS (PS-A) Rt 2.S7 min; m/s [M^Bf 238. Further material coiald be 
1 D isolated trom the moth^ liquor. 

Conversion of 4-f4»BrQmQ-Dbfenvn-3«methvl"lH"Pvrazoie to compounds of the 
Formula (i\ 

(i) 4-(4-BromO"phcnyl)-3-methyi-lH-pyra2ole can be protected at the 
1-position of the pyraaiole ring by formation of the tetrahydropyranyl (THP) 

15 derivative by following th^ procedure set out in Example 8A. A Grignard reagent 
cian then be prepared £rom the bromo-phenyl moiety by treating the protected 
derivative with magnesium in an ether solvent in standard fashion (see J. March» 
Advanced Organic Ch$t>iistry, 4*^' Edition, 1992, John Wiley, New York, pages 
622-625). The Orignard reagent can be reacted with nitrostyrene (the nitrostyi^ene 

20 having been prepared by a standard method such as the method described iit 
Organic Syntheses, Collective Volume 1, page 413) and the resultmg nltroethyl 
compound reduced to give 2-*{4-[3-metiiyl-l-(tBtrahydro-pyran-2-yi)-lH-pyrazol-4- 
yI]-phenyl}-2-phenyl-e1hylamkke. Removal of flic tetP^hydropyrany! group using 
the method of Example BC gives 2-{4-[3-methyI-lH-pyrazol-4-yl]-phenyl}-2- 

25 phenyi-ethylamine. 
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(ii> The bromo-oompound of Example 9A can be coavcrted into compounds of 
the foimuk (1) in which the group A contains a nitrogen atom which ia attached to 
the ^oup E. The introduction of anitrogen containing entity can be accomplished 
by reaction of the compound of Example 9A with t3.(4.chloxo-ph«nylaminD)- 
5 propyll-methyl-carbamic acid tert-butyl ester under palladium catalysed amination 
conditions of the type described in Organic Letters, 2002, voU 4. No, 17, pp2SS5- 
28SS, followed by removal of the z-butylooiycarbonyl protecting group by standard 

methods. 

P.XAMPLE 10 
10 f^-nH-Pvraz "^-4-vn-rhenvn-ac{>tpBiti:Ue 




By following the procedure set out in Example 1 but using 3-bromophenyl- 
^cetomtrile mstead of 2-(4-chlorophenylH-phenylethylamine, ihc title compound 
was Obtained. LCMS (PS^A) 2.35 min; m/z [M+H]"" 184, 
5 3-(lH,Pyr«izol-4-yl)-phenyl]-acetonitiile can be used as an interm^^^ 

preparation of compounds of ihe formula 0). for example by means of an aldehyde 
condensation reaction as described in Example 2 or a Grignard reaction as 
described in Example 5. 

mr^TngT^ AT. ACTIVITY 

20 AMPLE 11 

A/f^n=,ir^Tnfti.t of PKA TCii^»^ Tahibitnrv Activity (iCwl 

Compounds of (J» invention can be tested for PK bAibitory activity using the PICA 
catalytic domain from Upstate Biotechnology (#14^40) and the 9 residue PKA 
specific peptide (GRTGRRNSI), also from Upstate Biotechnoiogy (#12-257), as the 
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substrate. A final concentration of 1 vM enzyme is iised in a buffer that includes 20 
mm iviv^j-o pn /.z., w jiivi a h r/y jr-Ai.r anu nuvi ^uosixaic, v^oxapoiinus are 
added in dimethylsulphoxide (DM&O) solixtion to a final DMSO concentration of 
2.5%, Tiie Inaction is aUowed to proceed for 20 minutes befoi:^ addition of excess 
5 orthophosphoric acid to quench activity. Unincorporated t^^P-ATP is then 
separated from pho^phorylated proteins on ^ Millipore MAPH filter plat^t The 
plates aie wa$h£?d, scintillatit is added and the plated are then siibjected to counting 
on a Paclcard Topoount. 

The % inhibition of the PKA activity is calculated and plotted in order to determine 
1 0 the concentration of test compound required to inhibit 50% of the PKB activity 

(ICso). 

The compounds of Examples 1 and 4 have IC^o values of less than whereas 
the compounds of Examples S md 7 have TC^o values of less than 15|^* 

EXAMPLE 12 

15 Measurement of PKB Kinase Inhibitory Activity (IC^^ ') 

The inhibition of protein kinase B (PKB) activity by compounds can be determined 
determined esi&entially as described by AndjelJkovic et aL (MoL Cell- BioL 19, 
5061-5072 (1999)) but using a fusion protein described as PKB-PIF and di?$cribed 
in full by Yang et al (Nature Stmctural Biology 9, 940 - 944 (2002)), TTie protein 

20 is purified and activated ^th PDKl as described by Yang &t The peptide 

AKTide-2T (H^A-R-K-R-E-R-T-Y-S-F-G-H-H-A-OH) obtained firom Calbiochem 
(#123900) is \md as a.substrate. A ■final concentration of 0*6 nM enzyme is used in 
a bxjffer that includes 20 mM MOPS pH 7.2, 30 tiM ATP/r^^P-A7TP and 25 p.M 
substrate. Compounds are added in DMSO solution to a final DMSO concentration 

2S of 2.5%, The reaction is allowed to proceed for 20 minutes bt^fore addition of 

excess orthophosphoric acid to quench activity. The reaction mixture is trausferred 
to a phosphooelluiose filter plate where the peptide binds and the unused ATP is 
washed away. Afler washing, scintillant is added and the incorporated activity 
meafiured by scintillation couating. 
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The % inhibition of the PKa activity is calculated and plotted in otder to detexmiue 
the concentratioa of test compound required to inhibit 50% of the PKB activity 

(IC50). 

Following the protocol described above, the ICso values of the compounds of 
5 Examples J and 4 have been found to be less thaa I hM whilst the compounds of 
Examples 2, 3, 5 and 6 each have IC50 values of less than S yM. 

PH ARMAr.RTTTICA T- pnT^MITLATlONS 
EXAMPLE 13 

1 0 A tablet composition contahiing a compound of the formula (I) is prepared by 
mixing 50 mg of the compound with 197iTig of lactose (BP) as diluent, and 3 mg 
magnesium steaiate as a lubricant and compressing to form a tablet in known 
manner. 

Capsule FmnmlaiiOB 

15 A capsule fbrmulalion is prepared by mixing lOOmg of a compound of the fonnula 
(I) with lOOmg lactose and fUUng the resulting mfatture into standard opaque hard 
gelatin capsules. 

^nuivalenfat 

The foregoing examples are presented for the purpose of illustrating the invention 
20 and should not be construed as unposing any limitation on liis scope of His 

invention. It wiU readily be apparent that numerous modificatiom and alterationa 
may be made to the specific embodiments of the invention described above and 
illustrated in the examples without departing from the prmdples underlying dwa 
invention. All such modifications and alterations are intended to be embraced by 
25 this application. 
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CLAIMS 



1 . A compoiind of the formula (I): 



R 



2 




(I) 

wherein A is a saturated hydrocarbon linker group contaimng from 1 to 7 
5 carbon atoms, tbs linker group having a Tx^aximum chain, length of 3 atoms 

extending between an.d NR^R^ and a maximum chain length of 4 atoms 
extending between B NR^R^, wherein one of the carbon atoms in the 
linker group may optionally be replaced by an oxygen or nit!rogen atom; and 
whereia the carbon atoms of the linker gicoup A may optionally bear one or 
1 0 more substi tuents selected from fluorine and hydroxy j. provided that thQ 

hydroxy group is not located at a carbon atom ct with respect to the NR^R^ 
group; 

E is a monooyclic or bicyclic carbocyclic or heterocyclic group; 

R' is an aiyl or heteroaryl group; 
15 R^ and R*^ are independently ^elected torn hydrogen, Ci,4 

hydrocarbyl and Ci-4 acyi; 

or R^ and R^ together with the nitrogen atom to which they are 
attached form. ^ $iaturated monocyclic heterocyclic group having 4-'7 ring 
membens and optionally contaimng a second heteroatom ting member 
20 selected from O and N; 

or one of R^ and R^ together with the nitrogen atom to which they 
are attached and one or more atoms from the linker group A form a 
saturated monocyclic heterocyclic group having 4-7 ring members and 
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optiotialiy contMning a secgnd heteroatom ring member selected fiom O and 
N; 

or NR^R^ and the carbon atom of Hriker group A to whioh it is 

attached together form a oyano group; 

R* is selected ftom hydrogen, halogen, Ci^ saturated hydrocarbyl. 

cyano and CFa; Mid. 

is selected ftom selected fiotn hydrogen, saturated 

hydwcarbyl, cyaaO, CONJHb, CF3, NHa, NHCOR^ or NHCONHR^ 
r5 is phenyl or benzyl each optionally substituted by one or 
substltuents selected froirt halogeia, hydiwy, ttifluorometbyU cyano, nitro. 
carboxy, amino, mono- or di-CM hydiocatbylamino; a group R"-r'' wherein 

R« is a bond, o, CO, x'ccx^), C(X^)X', X^C(X^)XS S. SO, SO,. ^^R^ 

SO2NR" or NR^SOa; and is selected from hydrogeii, heterooyoUc groups 
having ftom 3 to 12 ring membets, and a Cu, bydrocarbyl group optionally 
substituted by one or more substituents selected from hydroxy, oxo, 
halogen, cyano, nitro. carboxy, amino, mono- or di-C^ hydrocarbylamino. 
earbocyclio and heterocyclic groups having firom 3 to 12 ring member and 
wherein one or mow carbon atoms of the Ci., hydrocarbyl group may 
optionally be replaced by O. S, SO, SC., NR% X^C(X^ C(X^)X' or 

20 X*CCX^)X^ 

R* is selected from hydrogen and C1.4 hydrocarbyl^ and 

X» is O, S or NR' and X^ U -O, =S or =NR'. 

2. A compound according to claun 1 vAerein the linker groi^ A has a 

jnaximum chain length of 3 atoms (more preferably 1 or 2 atoms, and most 
25 preferably 2 atoms) extending between R andNRR. 

A compound according to claim 1 or claim 2 wherein the linker g«n^ A haa 



IS 



3. 



2 3 

chain len^ of 3 atoms extending between E and NR R • 



a maxmium 



4. 



A compound according to claim 3 wherein the linker group A has a chain 
lengfliof2 or 3 atoms extending between R^ and NR^'R' and a chain lengih 
30 of 2 or 3 atoms extendhig between B and NRV. 
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5. A compound according to any out of the preceding clainis wherein the 
linker group atoin linked dircQtly to the group E is a carbon atom and the 
linkfiir group A has an all-carbon skeleton. 

6. A compound according to any one of the preceding claims wherein the 
5 moiety R^-A-NR^R^ is represented by the formula R^-(G)k-(CH2VX- 

(CtfaMCR^aV^^R^I^^ wherein G is NH, NMe or O; X is attached to the 
group E and is ^efect^d ftpm (CH^V-CH^ (CHs^N ajid <NHV-CH; j is 0 or 1. 
k is 0 or 1, m is 0 or 1, n is 0, 1, 2, or 3 and p is 0 or 1, and the sum of j, 
m, n and p does not exceed 4; and R^ and R*^ axe the same or different and 
to are selected from methyl atwJ ethyl, or CR^R^ forms a cyclopropyl group. 

7. A compound according to claim 6 wherein k is 0, m is 0 or l» n is On 1^2 ot 3 
and p is 0. 

8. A compound according to claim 6 wherein k Is a> m is 0 qrl, n is 0, I or 2 
and p is I. 

15 9. A compound according to claim 6 wherein X is (CH2)j-CH, k is 1, m is 0, n 

is 0» 1»2 or 3 and p is 0. 

10. A compound according to claim 6 wherein X is (CH2)j-CH, k ii^ 1 » m is 0, n 
isO, 1 or2atidpis L 

11, A compound according to any one of claims 6, 9 and 1 0 wherein j is 0. 
20 12. A compound accorduag to any one of claims 6, 9 and 10 wherein j is 1. 

13. A compound according to any one of claims 6* 8 and 10 whiarein CR*R^ is 

14. A compoimd according to cjaim 1 wherein R^-A(E)-NR?R^ is a group 
selected from the groups Al to A9 set out in Table 1 herein- 
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1 5. A compound according to olaim 14 wherein R^-A(E)"NR='R" is selected 
from groups Al, A2 and A3 in Table \. 

16. A conipoimd according to any one of the preceding claims wherein E is a 
monocyclic group, 

5 17. A compound according to any one of the preceding claims wherein E is an 

aryl or heteroaryl group. 

18. A compound according to claim 17 wherein E is selected from optionally 
substituted phenyl, ihiaphene, furan, pyrimidine and pyridine groups. 

19. A compound according to cMm 1 8 wherein E is a phenyl group. 

10 20. A compound according to any one of claims 1 to 16 wherein E is a non- 

axomatic monocyclic group selected fi:om cycloalkanes such as cydoUexane 
and cydopentane. and nitrogen-containing rings such as piperazme.and 
piperazone^. 

21. A compound according to any one of the preceding claims vrfierein the 

1 5 group A and Ihe pyra»ole group are attached to the group E in a meta or 

para relative orientation; i.©. A and the pyrawle group are not attached to 
adjacent ring members of the group E, 

22. A compound according to clahn 2 1 wherein E is selected from I A- 
phenylene, l,3.phenylene.2.5-pyridylencand2.4.pyridylene, 1,4- 

20 piperazuiyU and l,4-pipera2onyL 

23. A compound according to any one of the preceding claims wherdn E is 
unsubslituted or has up to 4 substitueats R» selected from hydroxy, oxo 
(when E is non-aromatic), chlorine, bromine, trifluoromethyl, cyano, C* 
hydrocaxbyloxy and Cm hydiocarbyl optionally substituted by Ct-a alkoxy 

25 or hydroxy. 
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24. A compoimd according to claim 23 wherein E has 0-3 substituents, more 

25. A compound according; to clain) 24 whejiein E is uimLbstititiited. 

26. A compound aceoiding to claim 23 having the formula (II): 



(r' 



8l 












(II) 



wherein the group A is attached to the meta or para position of the benzene 
ring and q is 0-4* 

27. A compound liccording to clainn 26 wherein q is 0» 1 or 2^ preferably 0 Or 1 
and most preferably 0. 

10 28, A compound accoiding to any one of the preceding claims wherein is 

selected from phenyl^ naphthyl, thienyl, furan, pyrimidin© and pyridine* 

29. A compomid according to claim 28 wherein is phi^nyl. 

30. A compound according to any one of the preceding cMms wherein is 
unsiibstituted or is substituted by up to S substituent$ selected firom hydtoxy, 

\ 5 Ci-* acyloxys fluorine, chlorine, bromine, trifluoromefthyl^ cyano, Cj^ 

hydtocarbyloxy and C1.4 hydfocarbyl optionally substituted by C1.2 dlkOKy 
or hydroxy. 
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31. A compound according to claim 30 wherein is unsubstituted or is 
substituted by 0, 1, 2, 3 or 4 substituents, preferably 0, 1, 2 or 3, and moi* 
preferably 0, lor 2 substituents. 

32. A compound BOCOTding to claim 3 1 wherein 1iie group has one or two 
5 substituetria selected from fluorine, chlorine, trifluoromethyl, methyl and 

methoxy. 

33. A compound according to claim 32 wherein R' is a mano-cWorophenyl or 

« 

dlohioioplienyl gcovp, 

34. A compound according to any one ofthe preceding claims vdiereinR is 
1 0 selected firom hydrogen and methyl. 

35. A compound accoiding to *my one of the preceding claims vydierein R is 
selected ftoro hydrogen, fluorhie, chlorine, bromine, methyl, ethyl, 
hydroxyethyl, methoxymethyl, cyano, CF^ NHCOR'* and 
>jhCONHR'* where is phenyl or benzyl optionally substituted by 

1 5 hydroxy, C,Jt acyloxy, fluorine, cWorina, bromu». trifluoromethyi. cyanO, 

Ci.+ hydrocarbylojcy and C1.4 hydrooarbyl optionally substituted by Ci.a 
allcoxy or hydroxy. 

36. A compound according to any one of the preceding claims having a 
molecular weight no greater than 1000, more usually less than 750, for 

20 example less than 700, or less dian 650. or less than 600, or less than 5S0. 

37. A compound according to claim 36 wherein the molecular weight is less 
tlian 525 and, for example, is 500 or kss. 

38. A compound of the foimuia O) as defined in any of the examples herein. 

39. A compound accordins » any one of tiie preceding claims in the form of a 
25 salt, solvate (such as a hydrate), ester or N-oxide. 
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40. A compound as defined in any one of claims 1 to 39 for use in the 
prophylaxis or tr^iitnient of a dise^so state or coiidltion rilGuiatGd by protciii 
kinase B. 

41 . The use o f a compound a$ defined in any one of claims 1 to 39 for the 

5 manufacture of a medicament for the prophylaxis or treatment of 4 disease 

state or condition mediated by protein kinase 

42. A method fox the prophylaxis or treatment of a disease state ox condition 
mediated by piotein kinase 6» which nietbod comprises administering to a 
subject in need thereof a compound as defined in any one of claims 1 to 39. 

to 43 . A method for treating a disease or condition comprising or arisir^ from 

abnormal cell growth in a mammal, which method comprises administering 
to the mammal a compound as defined in any one of claims 1 to 39 in an 
amount effective in inhibiting abnoimal cell growth. 

44. A method for treating a disease or condition comprising or arising ftom 

15 abnormal cell growth in a mammal, the method compri£;itig administering to 

the mammal a compowd as defined in any one of claims 1 to 39 in an 
amount effective to inhibit PKB activity. 

45. A method of inhibiting a protein kinase B, which method comprises 
contacting the kinase with a kina:$e-inhibitiiig compound as defined in any 

20 one of claims 1 to 39. 

46. A method of modulating a celHiIar process by inhibiting the activity of a 
protein kinase B using a compound a$ defkicd in any one of claims 1 to 39. 

47* A method for treating an immune disorder in a mammal, the method 

comprising administermg to the mammal a compound as defined in any one 
25 of claims 1 to 39 in an amount effective to Inhibit PKB activity- 
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48. A coTUpouncl as defined in any one of claims 1 to 39 for use in the 
prophylaxis or treatment of a disease state or condition mediated by protein 
kinase A. 

49. The u$e of a compound as defined in any one of claims 1 to 39 for the 
manufacture of a medicament for liie prophylaxis or treatment of a disease 
state or condition mediated by protein kinase A. 

50. The use of a compound of the formula (I) as defined in any one of claims 1 
to 39 for the manufaclure of a medicament for die prophylaxis or treatment 
of a disease state or condition aiising Gxaa abnormal cell growth. 



10 51. 



The use of a compound of the formula (I) as defined in any one of claims 1 
to 39 for the manufecture of a medicament for die prophylaxis or treatment 
of a disease in which flxeie is a disorder of proliferation, apOptosis or 
differentiation. 



52. A method for the prophylaxis or treatment of a disease state or condition 

1 5 mediated by protein kinase A, which method comprises administering to a 

subject in need thereof a compound as defined in any one of claims 1 to 39. 

53. A method for treatmg a disease or condition comprising or arising from 

abnormal ceU growth in a mammal, the method comprishig administering to 
ihe mammal a compound as defined m any one of claims 1 to 39 in an 
20 amount effective to inhibit PKA. 

54. A method of inhibiting a protein Idnase A. which method comprises 
cot»tacting the kinase with a kinaso-inhibidng compound as defined in any 
one of claims 1 to 39. 

55 . A method of modulating a cellular process by inhibiting the activity of a 
25 protein kinase A usmg a compound as defined in any one of claims 1 to 39. 
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56. A method for tteating an immune disorder in a mamnn^U ihe metbod 

of claims 1 to 39 in an amount effective to inhibit PKA activity. 

57* A method of inducing apoptosis in a cancer cell, which method compxises 
S contacting the cancer cell with a compound as defined in any one of claims 

1 to 39, 

SS. A pharmaceutical composition comprising a novel compound as defined in 
any one of claims 1 to 39 and a phaxmaceutically acceptable carrien 

59. A compound as defined in any one of claims 1 to 39 for use in medicine. 

10 60. A process Ibr the preparation of a compound of the formula (I) as defined in 

any one of claims 1 to 39, which process compiises the reaction of a 
compound of the formula (X) with a ccanpound of the formula (XI) ot an N- 
protected derivative thereof; 

E N-N 

i (X) " <XD 

wherein A» B, and to are as defined in any one of the preceding 
1 5 claims, one of the groups X and Y is selected from chlorniej bromine, iodine 

and triflvoromethanesulphonates, and tlie other one of the gtoups X and Y is 
a boronate residue, for example a boronate ester or boronic acid residue, in 
the presence of a palladium catals^ and a base. 
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